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RICE. 

— 

Peradeniya, July, 1914. 

The literature of tropical agriculture during the last ten 
years has dealt so largely with rubber that the onlooker might 
be excused for judging that the Agricultural Departments of 
Tropical countries had no thought for any other product. Yet 
the period in question will ultimately be noted, in agricultural 
history, for the initiation of another movement, — fraught with 
much greater consequences for the native cultivator and the 
indigenous population, — which does not lend itself to booms and 
has practically escaped notice. We refer to the investigations 
and experiments which are being conducted in almost every 
tropical country with a view to the improvement of rice 
cultivation. 

In Japan and Italy, two of the chief rice growing countries 
of the subtemperate zone, much has already been done in this 
(direction. Developments in the Tropics are more recent, but 
Java has been in the field for some time, India has followed suit, 
British Guiana has made considerable progress, while Indo- 
china is the latest recruit and, as the article quoted elsewhere 
proves, is profiting by the experience of the pioneers. 

In many respects, the situation must appear extraordinary 
to the expert agriculturist of temperate countries. The improve- 
ment of cereals is now a fine art. Its rules and methods are 
well established, and have been practised on almost all such 
crops with results which are too well known to need mention. 
Yet in the case of rice we liave a plant to which though it 
provides the staple food of millions of people, even the simplest 
methods of amelioration have not been applied except in very 
limited areas. 

Thfe keynote of modern methods of improvement of cereals 
is selection. Mass selection is already practised in the case of 
rice in some countries. In Japan, the upper third of the head 
it gathered for seed, because the grains at the top are the heavier. 
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And elsewhere the heaviest grains are selected by placing the 
seed in water, or in solutions of greater density. But these mass 
methods do not lead to permanent improvement, as the seed so 
selected is always a mixture and deteriorates by crossing. 

The earliest eiforts in the selection of wheat, oats, etc., were 
made by individual farmers, more or less as a hobby. Single 
ears of marked quality were selected, and from these plants were 
raised, until sufficient seed had been obtained. This phase 
appears, on the available evidence, to be lacking in the case of 
rice. In recent times, selection and improvement by crossing has 
become the special work of professional seed growers, with the 
consequent production of strains which are household names 
among agriculturists. 

A great impetus has been given in recent years by the 
introduction of the method of pure line breeding, thanks to the 
investigations and discoveries of the Experimental Station at 
Svalof in Sweden. In this method, pedigree races are raised, 
beginning with a single grain. Deterioration by crossing is thus 
avoided, as all the plants have the same origin. The method is 
not a new one in itself, as it was practised in Scotland nearly a 
hundred years ago by the originator of the famous Sheriff oats, 
but in its modern developments it is the creation of the 
Svalof station. 

It may be urged that this method is too slow’ for adoption 
in practice. The reply to that objection is that it is the only 
method which gives permanent results, and it is sufficiently rapid 
to be adopted by commercial enterprises. The station at Svalof, 
though it receives grants from the State, is a private institution, 
and a similar station has been established in France by a 
private association. 

Experiment stations for rice in the Tropics are following the 
Svalof methods with promising results. In Java, a variety which 
yields 2| tons of rice per acre has already been raised at the 
experiment station at Buitenzorg. That Ceylon rices will lend 
themselves to improvement by this method is evident from the 
fact that the best variety now’ under cultivation in British Guiana 
was obtained by selection from a Ceylon consignment. 

It is now generally agreed that mass selection, though tem- 
porarily of benefit, cannot effect any permanent improvement, 
and that new varieties introduced from abroad and distributed to 
the native cultivator must, in general, deteriorate by crossing 
with the local mixed races. The hope of permanent improve- 
ment and increased production lies in the adoption of pure line 
breeding, and the regular distribution of pedigree seed. 

T. P. 
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A NEW RUBBER SMOKING MACHINE. 

BY H. W. FARWELL, A.B., A M. H. KORN, C.E. 

[As the improvement of the quality of plantation rubber is the question 
of the day with all who are interested in the industry, we need tender no 
apology for reproducing from The India Rubber World the following 
description of yet another rubber coagulating machine based on Brazilian 
methods. Our readers will, no doubt, understand that the first part of this 
article is of the nature of advertisement and will take its statements accord- 
ingly, but we have to confess to a feeling of surprise that the patentees of 
rubber machines should in general think it incumbent on them to enlarge on 
the inefficiency of their prospective clients. 

We have not the least doubt that if Messrs. Farwei.l and Korn would 
send out one of their machines they would find rubber estate companies 
willing and eager to giv^e it a thorough trial under estate conditions, as they 
have done in other cases. 

If we may offer them advice, we would urge them not to handicap their 
invention by demanding royalties on rubber manufactured by it — a course 
which is about as reasonable as would be the action of a patent mangle 
company which reciuired a royalty from all the washerwomen using it. 

One point further. Either the advocates and users of these machines 
have to persuade the brokers and rubber buyers to take rubber which is 
exuding a tarry liiiuid, or the planter must store his rubber for at least three 
months before it is ready for shipment. The latter course may probably be 
ultimately necessary, but at present inventors persist in ignoring the length of 
time required to make an Amazon ball, and to put it on the market. The 
adoption of the usual type of rubber coagulating machine (i.e., in which 
coagulation is effected by smoke) by an estate, would, as the market is con- 
stituted at present, involve the loss, or rather permanent postponement, of 
three months’ income, unless the new machine was brought into operation 
gradually. 

Comments on Messrs. F'arwell and Korn’s article are enclosed in 
brackets. — E d. T, A.] 

When in the summer of 1910 Mr. E- A. Korn, the crude rubber importer 
and merchant of New York, made his tour of the rubber producing countries 
of the Far East he was greatl>' impressed by the uneconomic and inefficient 
methods employed on the plantation in the production of crude rubber from 
rubber latex. 

Having visited Brazil several times before taking his trip East he was 
naturally well acqujiinted with the careful coagulating and curing methods in 
use there, so the difference between the two metliods of coagulation was 
brought home to him most forcefully, and it was easy for him to explain the 
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evident reasons for the difference in quality of the resulting rubber. It is, of 
course, well known that the market value of best plantation fine is ^lx)ut 
10 cents per pound lower than that of Brazilian Upriver Fine, but that this self- 
depreciation is entirely unnecessary and can be avoided is not so generally 
known to the plantation owners. 

Mr. Korn, in an interview with the Ceylon Observer, stated at the time 
of his stay in Ceylon that if plantation latex were smoke-coagulated and 
cured like Brazilian, the resulting rubber vrould be equal in quality and market 
value to Brazilian Fine from the Tapajoz region. His views were seriously 
disputed by a few whose actual experience and knowledge of the subject 
really did not entitle them to assume the i*61e of critics. It is quite clear to 
those who are capable of logical reasoning that if certain treatment is applied 
to a certain organic substance with a certain resulting reaction, the same treat- 
ment applied to the same organic substance, in another part of the world, 
will cause the same reaction — and a like product will result in both cases. 
[This presupposes that the details of the method are exactly known and can 
be carefully controlled. The same “ argument’^ may be applied to milk. If a 
given quantity of cow^s milk is placed in a certain kind of churn which is 
rotated for a fixed number of times, the butter produced will always be the 
same ! — Ed.] This argument covers the case exactly and completely, for the 
two latices come from the same species of trees — Hevca brasiliensis. There 
are, of course, some differences in soil and climatic conditions as w’ell as in 
the age of the trees, but they do not seem to have any appreciable effect 
either way on the quality of the latex tapped in the East. 

It must therefore be admitted that the rubber producers of the East are 
at the present time incurring a large loss in possible returns, a loss wdiich in 
fact amounts to approximately $20,000,000 annmilly, because the inferior and 
inefficient methods of coagulation decrease the value of the resulting rubber 
to that extent. 

It is the purpose of this article first to show the truth of the existence of 
this actual loss of $20,000,000 per year to the planters ; secondly, to show 
how this immense loss may be practically eliminated by the use of proper 
coagulation and curing methods, and, thirdly, how these methods can be 
effectively employed on the rubber plantations of the East. 

We shall assume in our computations that the quality of Eastern rubber 
cannot quite be brought up to the finest Brazilian Upriver Fine —even by 
proper coagulation. This assumption is made simply to be on the conser- 
vative side of our estimate.. It is to be expected, of course, that the latices 
are a little different in chemical composition, first because the soils are some- 
what different, the soil in Brazil being alluvial while that in the East is mostly 
primary formation (laterite). Secondly, most of the trees in the East are 
younger than those tapped in Brazil, and the latex from young trees contains 
slightly more resin, which tends to weaken rubber. [The theory that the 
difference in resin content of plantation rubber accounts for the difference in 
quality has been repeatedly shown to be untenable. — E d.] It must further 
be remembered that the Eastern trees are all seeded from the Hevca of the 
Tapajoz region in Brazil. 




From The India Rubber World. 
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We shall therefore draw our comparison between Tapajoz Fine rubber 
and plantation smoked sheet, based upon market conditions existing in New 


Yor.k at the beginning of March, 1914 : — 

Market price of Tapajoz Fine per lb. .. ... 72 cents 

Market price of plantation rubber smoked sheet, per lb.... 61 „ 

Actual loss in returns to planters, per lb. ... 11 „ 

Loss in weight in washing Tapajoz Fine ... ... 20 per cent 

Loss in weight in washing plantation smoked sheet ... 3 

Value of Tapajoz Fine to the manufacturer after washing, per lb. 86 cents 
Value of plantation smoked sheet to the manufacturer after 

washing, per lb. ... ... ... ... 63 

Excess value of Tapajoz over plantation ready for work- 
ing, pur lb. .. ... ... ... 23 „ 

This at the present rate of production of about 50,000 tons per year 
means an approximate loss of : — 


50,000 X 2,000 X 20 cents , , . , . 

(taken conservatively) = 1^20,000,000 to the 

plantations taking part in this enormous production. 

Having proven the rather startling fact that this article of immense com- 
mercial utility is being produced to the extent of 50,000 tons per year at an 
actual monetary deficiency in legitimate and possible returns of approximately 
20 cents per pound, we shall now show : — 

(1) That the inferior quality of Ceylon rubber is due to improper 

coagulation methods. 

(2) That the Brazilian process of coagulation, if applied to Eastetn 

latex, will produce rubber in every essential of quality like 
Brazilian Fine Rubber, and will add ^20, 000, 000 to the annual 
returns of the plantations in the East. 

(3) That the Brazilian process of coagulation can be applied to 

Eastern conditions of production if it is made mechanical. 

Regarding our first contention, namely, that the inferior quality of 
Eastern rubber is caused by improper coagulation methods : It is generally 
known that the methods employed on the Eastern plantations at the present 
time merely result in a more or less complete coagulation (without curing) of 
the latex, i.e., they simply draw together the rubber particles in the latex, 
with their consequent more or less complete separation from the water con- 
tent, which often runs as high as 65 to 70 per cent. None of the processes 
effect the counteractions of the proteins which later cause putrefaction of the 
rubber and a conversion (within a comparatively short time) of the good 
rubber into a sticky, lifeless substance. It is equally w^ell known, at least 
among manufacturers of rubber goods, that any rubber coagulated in this 
way lacks in resiliency ; it is “short,’^ and does not possess the long life of 
goexi Brazilian rubber. [We do not understand what is meant by “ counter- 
action of the proteins,” and, in general, plantation rubber docs not putrefy. 
— Ed.] 

It is for these reasons that plantation rubber, although produced from 
the same species of trees as Brazilian, has been lower in actual value than 
Brazilian grades. 
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If in contrast to the above we will now study the Brazilian methods of 
coagulation, we cannot help but feel that it will result in a far superior grade 
of rubber. The latex there is coagulated and cured in layers no thicker than 
0‘01 of an inch (0'2S of a millimetre) by the chemical and preservative action 
of the smoke of tropical woods. This smoke is composed of a complexity of 
gases, including hydrocarbons, carbon monoxide and dioxide, and, most im- 
portant from our standpoint, slight quantities of acid and creosote vapours. 
The acid vapours bring about coagulation, but being in such dilute 
condition they cannot injure the rubber fibre. [It has been proved 
that the amount of acid in Hard Para is greater than that in Plan- 
tation Hevea. — Ed.] Creosote is known to be one of the most power- 
ful preservative ‘jigents. Its action on the latex is to eliminate the protein 
matter which in time would cause the putrefaction of rubber which is known 
as tackiness. [This is quite a new claim. Hard Para is supposed by many to 
retain all the proteicls. We do not understand how the proteids can be 
“ eliminated ” by creosote, and it has not yet been demonstrated that putrefac- 
tion of the proteid has anything to do with tackiness. — Ed.] Finally, the 
heat of the smoke brings about the evaporation and consequent removal during 
coagulation of a large percentage of the water in the latex. This, it is pre- 
sumed, will allow a more perfect union of the molecular particles of rubber 
and a conseciuent greater intermolecular attraction (cohesion) than if all the 
water remained until after coagulation. This ought naturally to result in a 
greater tensile strength. [Here, again, the inventors are in conflict with their 
confreres, who claim that the coagulated rubber contains all the constituents 
of the latex, even the water ! For the rest, these five lines contain a number 
of scientific terms, but the attempt to extract any meaning from them will 
certainly tax the tensile strength of the reader’s brain. — Ed.] 

Our second contention, namely, that the standard of quality of plantation 
rubber can be raised to that of Brazilian Tapajoz Fine, can be proven by a 
series of experiments like those conducted by the designers of the smoke- 
coagulating machine described below. Furthermore, the latices are drawn 
from trees of the same species, as already mentioned ; therefore they ought 
to be, and have been proven to be, very similar in chemical composition, 
and to yield to the same treatment with similar results. The loss of 
# 20,000,000 per year is therefore an unqualified w’aste, and can be avoided, 
as it is simply the result of uneconomic production methods. 

Regarding our third contention, namely, that the Brazilian process of 
coagulation can be applied to Eastern plantation conditions. We have per- 
formed many quantitative experiments which have proven beyond any doubt 
that the Brazilian coagulation operation can be performed by a machine. 

The slowness and laboriousness of the Brazilian hand process is therefore 
no more a deterring factor to its use on plantations. 

The coagulating machine, which M. H. Korn, civil engineer, and 
H. W. Farwell, lecturer and instructor in the department of physics at 
Columbia University, have evolved and patented after three years of study 
and experimentation, performs the coagulation operation exactly as the 
Brazilian does it, but with a very great saving in labour and time. The 
several machine models have shown under exact quantitative experiments 
that we can coagulate and cure up to tons of latex per day of 10 hours on 
one machine, the resulting rubber being exactly like the Brazilian grade of 
smoke cured rubber. 
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The efficiency of the machine and its large capacity are simply the 
result of : — 

(1) A larger coagulating area on which the latex may be exposed to the 
coagulating and curing action of the smoke. 

(2) A more undiluted and thorough application of the smoke constituents. 

(3) A more rapid, exact and even application to the coagulating cylinder 
of the minutely thin layers of latex, none of them being thicker than 
0 008 of an inch (0*2 of one millimeter). 

(4) The timely use of a correct and evenly preserved smoke-temperature. 

GENERAL STRUCTURE OF THE COAGULATING MACHINE AND 
ITS MODE OF OPERATION. 

Ill order to obtain a general conception of the structure of the machine 
reference will be made to the perspective drawing in the following 
description : — 

The machine consists essentially of a smoke chamber, within which a 
coagulating cylinder revolves at a constant speed, and which is carried by 
lugs on the truss frame. A smoke inlet and an exhaust port are so disposed 
over the surface of tlie smoke chamber that the coagulating smoke, which is 
kept at a constant temperature throughout, will completely envelope the 
coagulating cylinder at all times. The latex is conveyed from the general 
receiving tank to the latex reservoir seen in the drawing on top and a little 
to one side of the smoke chamber. The reservoir runs on a track, bolted to 
the rear of the truss frame, so that it may be moved toward or away from 
the coagulating cylinder as required. The front face of the reservoir is fitted 
with a series of orifices, which are opened and closed by means of gales. 
These gates are actuated by a central cam shaft and a series of cams. The 
cam shaft is operated by a set of intermittent or “time” gears, which in 
turn obtains its power from the main shaft of the coagulating cylinder. 
This time gearing, not seen in the illustration, is a necessary and ingenious 
adjunct to the machine, inasmuch as it provides for and automatically takes 
care of the most disturbing factor in smoke coagulation, namely, the variation 
in the percentage of w’ater contents in the latex. The rapidity of smoke 
coagulation depends almost entirely on this. The time gearing gives a range 
of from one-quarter to five times the average length* of time required to 
completely coagulate a layer of rubber of constant and predetermined 
thickness. The sectional area of the latex orifices may be varied somewhat, 
but is ordinarily set so that the flow^ from them is such as to deposit a layer 
of latex of 0*008 of one inch maximum thickness. The smoke generator is a 
simple grated combustion chamber so arranged that slow combustion of the 
fuel will take place in order to generate the maximum amount of smoke. 
The gases of combustion are drawm into the machine by suction, there set in 
whirling motion to reach every exposed particle on the surface of each new 
layer of latex, and are then expelled into the atmosphere. The orifices are 
protected against any possible clogging by precautionary devices, which have 
shown their effectiveness in actual tests on models of the machine. 

The operation of the machine is somewdiat as follows : The batch of 
milk to be coagulated during the day, and stored in a general receiving tank 
is first tested for its water contents by means of a small gage. The per- 
centage of water present being known, the intermittent gearing which fixes 
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the time allowed each new layer of latex to coagulate and cure is set by the 
movement of a setting lever to the correct time gear. The latex is then 
allowed to run into the reservoir, which it will fill to a certain depth, kept 
constant throughout the operation. The smoke generator, having been 
started, it is made to pass into and through the machine. Before entering, 
however, the gases are brought to the correct temperature for proper curing, 
considering the water contents of the latex and several other factors. The 
coagulating cylinder may now be started revolving, and the time gearing 
operating the orifice gates set in motion. Successive thin layers of latex will 
then be deposited upon the surface of the coagulating cylinder, and cured 
successively until the operation is stopped at night. The smoke chamber 
doors are then opened, and the whole thickness ( possibly up to a foot thick ) 
of the coagulated rubber is removed from the cylinder. The machine is then 
ready for the following day’s work, except for certain mechanical cleaning 
and oiling. 

The economic importance and value of the machine can be easily 
appreciated by the plantation owners, but it will be interesting to enumerate 
some of the beneficial results of its installation and use : 

(1) It will eliminate the enormous loss incurred through present 
uneconomic coagulation processes. 

(2) It will materially reduce the operating expenses on plantations, for 
the machine with only one attendant will convert the fresh latex into smoked 
rubber. 

(3) It would put plantation rubber on a sounder basis in its competition 
with “wild rubber,” and thereby increase the value of plantation rubber 
investments to a material extent. 

Throughout the work of mechanical development and. final design of the 
present embodiment of the machine, the designers kept the fact in mind that 
in order to avoid committing serious errors of design it would be necessary to 
construct a machine which in principle would perform the Brazilian method 
of coagulation and curing exactly as the Brazilian does it. In the develop- 
ment of the present machine the designers were greatly assisted by their 
friends in Brazil and the East whose reliable information regarding the 
Brazilian process and other important conditions of production was found to 
be necessary to the successful completion of the designs of the machine. 
The designers were especially careful to verify all the important phases of 
the process by personal experiments conducted in the laboratories with a 
quantity of fresh latex sent for that purpose from the Ceylon plantations. 
All these experiments were performed quantitatively, the results being noted 
very carefully on experimental log-sheets for future reference. 

The construction and operation of the machine are both extremely 
simple, for the designers realized that next to embodying the principle of the 
Brazilian smoking process the machine must be very simple to operate, and 
mechanically suited to the conditions existing on plantations. The capacity 
of the largest practicable machine is about li tons of latex per day of 
lO "hours’ continuous operation. Smaller machines with less output, but 
capable of equally efficient results, can, however, be built to suit the 
individual demands of the various plantations. 
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THE RUBBER INDUSTRY IN GERMAN 
EAST AFRICA. 


H.M. Consul at Dar-es-Salaam (Mr. N. King) reports that the low 
prices prevailing in 1913 had a disastrous effect on the Manihol rubber 
plantations in German East Africa. The set-back in the economic develop- 
ment of the Colony is a serious one, as rubber cultivation is one of its most 
important interests, there being probably 19,000,000 trees planted in the 
Colony, of which about half are ready for tapping. Owing to the low prices 
all the plantations limited the number of hands employed, and two of the 
largest suspended tapping entirely. 

Planters have made urgent appeals to the Government for assistance, 
and some relief has been afforded. Unless, however, the price of rubber 
improves greatly it is difficult to believe that any official measures will enable 
the planters to reduce their costs of production sufficiently to make the 
rubber-growing industry profitable. Railway freights have -been reduced 
and the sea freight has been lowered from 90 marks to 50 marks (from 
about £4 45. to £2 95.) per ton, while the payment of Customs export fees 
has been deferred. Acids for the coagulation of rubber are imported free 
of duty, and the Colonial Economic Committee is endeavouring to obtain 
a reduced freight for materials used in collecting rubber. 

The request of the planters for a further extension of the period 
of contract for labourers has not yet been granted, and can hardly be 
expected in view of the fact that the Government has already extended to 
240 working days the time for which contracts may be made. This new 
regulation came into force on 1st October, 1913, and its effects have not yet 
been felt very much on the plantations. 

The planters are heavily handicapped by having to pay the costs of 
recruiting labour in the interior and its transport down to the plantation. 
These costs often amount to about £2 IO5. per head before work is begun, 
and the rate of wages is high — about I65, 6d, per month for a Wanyamw^ezi 
tapper. 

Owing to a slight rise in the price of rubber, tapping has been resumed 
by some of the planters and a more hopeful feeling is abroad. The smaller 
planter has probably a better chance than the large Company; his working 
expanses are less, he can often obtain local labour cheaply or get time- 
expired hands without paying recruiting fees and in addition he can keep 
his men under more personal control. The outlook for the larger estates is 
far from reassuring, and it is said that some of them have already begun to 
cut down the rubber trees to make room for other crops. 

The Colonial Economic Committee is taking steps to introduce a 
standard quality of East African rubber, the absence of which is another 
difficulty which has hampered the planters. There is only one large washing 
and curing factory in operation in the Colony, at Muhesa, though there are 
several smaller ones in Usambara. Most of the. planters wash the rubber 
themsetveSf with the result that it has often to be done again in Europe. — 
London Commercial Record. 
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HBVBA SBBD SBLBCTION. 

(Dr. P. Arens, of the Rubber Experiment Station, Malang, makes the 
following remarks on the question of seed selection in Hevea in his account 
of his recent visit to Ceylon and Malaya). 

In view of the fact that when rubber plantations were established in 
Java no selection of seed was practised, all the seed being planted out as 
soon as it was received, it was important to ascertain what had been done in 
other countries in this respect. It was at once evident that in the districts 
which I visited nothing of the kind had been attempted. The demand for 
seed was so great during the rubber boom that no one could consider proper 
seed selection. 

Now that the demand has ceased and the majority of the plantations 
produce all the seed they reciuire, one W'ould expect that more attention 
would be given to this question, more especially as examples in other 
products demonstrate how important a good selection of seed can prove 
and how the future may depend entirely upon it. One need only call to 
mind the case of cinchona which in Java alone, in contrast to the universal 
experience of other lands, can be profitably cultivated, chiefly because in 
that country the value of an improvement in the alkaloid content was early 
realised. In Ceylon Cinchona has almost entirely disappeared. It strikes 
one therefore as all the more surprising that the melancholy experience 
gained with Cinchona has not taught the English planter to be more on 
his guard in this matter. 

While here in Java a great number of plantations may already be found 
where the seed of selected specially good trees on the plantation itself has 
been planted out for extensions or supplies, very little has, in general, been 
done ill this matter in the English Colonies. Of the different countries 
visited there was only one in which the importance of this question had been 
grasped and fields had been established with seed of one kind, obtained 
from specially good yielding trees. Information afforded by the various 
Departments of Agriculture shows that this is really an exception. 

The Department of Agriculture in Ceylon has recently taken more 
interest in this question [since 1911, to be exact. — Ed.]. A field is to be 
seen on the Experiment Station at Peradeniya which is planted with seed 
from the well-known tree at Henaratgoda which has attracted so much 
attention owing to its yield of 275 lb. in 3^ years when 35 years old [386 lb. 
in 4^ years. — Ed.]. The plants are as yet too young to say anything about. 
In addition, a number of selection experiments have been instituted which 
are provisionally only of purely scientific importance and which may 
serve to elucidate how far individual characteristics in Hevea, such as large 
or small leaves, light or dark coloured seeds, etc., are hereditary. It is 
possible, however, that these experiments may have a practical value also, 
since it appears that certain external characteristics may be associated with 
other desirable qualities. 

In this connection, most remarkable ideas are current in English 
Colonies. There are planters who assert that a certain coloured bark only 
occurs on good yielding trees, etc. But all these practical observations 
prove groundless on further investigation. One planter, for instance^ 
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declared that trees with a rose-coloured bark w^ere especially valuable, while 
on another plantation exactly the same trees were described as worthless. 
Such opinions do no harm, so lon^ as they are not made the basis of a 
system of selection. In the present instance the planter in question was so 
certain of the truth of his observation that he intended to use the seed of 
such trees for the improvement of his plantation, without first tapping them 
because he preferred seed from untapped trees. It is unnecessary to enlarge 
here upon the dangers of such a method. Naturally, only the productive 
capacity of the tree can afford a rational basis for selection, and that must 
be determined empirically by tapping. 

There are however certain characters which, at least as regards Ceylon, 
afford a conclusion as to the value of the tree. There exist, for instance, 
two types of bark in Hevea. The one remains smooth at all ages, while 
the other becomes rough and its outer layer grooved. Trees with the first 
kind of bark are generally poor yielders. Microscopic examination 'shows 
that in such bark the latex tubes occur only close to the cambium, tor which 
reason the yield is smaller- [This is true only of one type of smooth 
bark. — E d.] Bark of this kind is also generally thinner than normal bark. 
Trees with a yellow inner bark are also poor yielders. The renewed bark 
is the same in all trees, so that the trees just mentioned are poor, only 
during the tapping on the. original bark. 

Planters are not yet agreed whether seed should be taken from tapped 
or untapped trees. A great number of the estates in Ceylon were planted 
with seed from the Henaratgoda trees which were then practically untapped. 
Disadvantageous results from planting seed from tapped trees are not known 
in any case. Such seed is in general smaller than that from tapped trees, 
and does not germinate so well. If injurious effects really follow the use 
of such seed, they are so little in evidence, that up to now they have escaped 
observation. They can in no sense outweigh the advantage which is derived 
from planting seed from tapped tredS! i.e., the power to select seed from 
good yielding trees. 

[We may add to this the following extract from Dk. Trimkn’s Report 
for 1880, referring to Cinchona : — 

“ Selected and maiked or numbered trees should be analysed by a 
competent Chemist, and the results compared with the characters of the 
trees. Those with a good bark analysis should be kept as seed trees, those 
with a bad one ruthlessly destroyed. In this way alone it is possible after 
a few years to obtain seed which will come true. No pains should be 
spared in this matter. It is important that growers should realise that before 
long (assuming that quinine retains its commercial pre-eminence over the 
other alkaloids) it will be only the best barks that will secure good prices : 
the inferior must hang on hand, and only be disposed of at reduced rates ” ] 


RESTING RUBBER TREES. 

The Gazette de Hollande (April 4th) draws attention to a matter 
that would seem to have escaped that degree of the attention which its 
apparent importance renders essential to the well-being of all having im- 
portant interests at stake in Mid-East rubber-producing countries. We refer 
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to the resting of rubber trees. Hitherto, it seems, managers have had to put^ 
forth strenuous efforts to get as much as possible out of the trees in order to 
gratify the desires of Boards of Directors bent upon piling up dividends. If 
only a fraction of all we hear be true, the danger arising from over-draining 
young trees has been increased a thousandfold of late owing to the **slump*^ 
and the consequent necessity of producing as much as possible in order to 
continue to show good profits. But there are limits to everything — even to 
the strain of its vitality which the rubber tree can bear with impunity — and 
the time seems to have arrived when the desirability of systematically resting 
rubber trees during the wintering season might with advantage receive very 
general and careful consideration. Among the latest advocates of systematic 
resting of the trees during the wintering season is Colonel Vansittart, who 
holds that if unanimity cannot be attained amongst Eastern rubber planters 
on so important a matter then it may be necessary for certain governments to 
step in to save plantation owners from themselves. “Why,” he asks, ,**should 
not the Governments of Malaya, Ceylon, Sumatra, etc., be approached with 
a view to making tapping illegal during the wintering season for a month or 
two, and providing, further, that a breach of the regulations should render 
delinquents liable to a very severe penalty ? Each country could choose for 
itself such time as is most suitable for that purpose, provided that all 
countries observed the same IciiglJi of time for restin^l trees. Were this done, no 
one country would gain any advantage over another, while every plantation 
in the Mid-East would stand to greatly benefit by the yearly rest.” Whether 
the resting period is brought in by legal measure, or voluntarily, there seems 
abundant reason for agreeing with Colonel Vansittart that it will have to 
come eventually if the industry is to be placed on the permanent and satis- 
factory footing it certainly should be the aim of plantation companies to 
secure for it as soon as possible. That most companies are inclined to favour 
the adoption of methods looking to so desirable a consummation has been 
demonstrated on several occasions in the not very distant past, and it will not 
be surprising, therefore, if the opportunity afforded by the forthcoming 
reunions of rubber planters, rubber manufacturers, and rubber authorities 
and experts of all kinds in London (in June) and in Batavia (in September) 
is availed of to give to the wintering question that degree of thought w'hich 
its undoubted bearing upon the w hole future of the industry w ould seem to 
call for if the trees are to continue as healthy and prolific as all shareholders 
in estates naturally hope they will be. 

It would be interesting to know what the heads of the Botanical and 
Agricultural departments of the F.M.S. and S.S. think about this matter, and 
it is obvious that a useful purpose could be served by the publication at this 
juncture of their views both pro and con a regular resting season together 
with their ideas respecting the bCvSt way to render regulations of the kind 
suggested effective and beneficial without having recourse to special 
legislation. — Malaya Tribune. 


MELONS J[N SPAIN. 

Melons in Spain are ripened for choice quality by removal from the 
vines and hanging in the sun and air. Some are kept for months in the dark, 
padeed in sand or sawdust where light, moisture, heat, and frost cannot reach 
them. Some last through the winter hanging near the ceiling of a dark 
room.— World’s Chronicle. 
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CACAO. 


YOUNG CACAO PLANTS. 

. Mr. W. Cradwick, an A^fricultunil Instructor of the Jamaica Agricultur- 
al Society, writing to the Journal of that Society on the transplantation of 
young cacao plants, remarks as follows: — I am afraid when people are trans- 
planting plants from bamboo joints to the field a good many of them are lost 
for the want of a very simple precaution. The earth and roots of the trans- 
planted plants should be as wet as it is possible to make them, and before it 
is attempted to move the plants from the bamboo joints they should be 
thoroughly soaked in water, not merely watered with a pan, so that when the 
plants are put into the ground, even if a dry spell follows, it is not at all likely 
that the plants will die, as the wet earth round the roots will attract the 
moisture from the surrounding earth, whereas if a dry ball of earth is put into 
the soil it is an exceedingly difficult process to get it wet and one which takes 
along time even in favourable rainy weather. 

The greatest care should be taken to surround the young plants with 
nothing but the finest earth, which should be squeezed very tightly round the 
young plant so as to prevent an excess of dry air circulating between the earth 
in which the young plant was growing in the bamboo joint and the earth in 
which it is now being placed. 

Water thoroughly, and to finish up the process take the trunks of banana 
plants, split these and place them around the young cacao plants. This will 
serve as an admirable mulch. 

CACAO CANKER IN SAMOA. 

The following account of cacao canker is extracted from an article in 
Beihkfte zum Tropenpflanzer, April 1914, on cacao^ cultivation in Samoa, 
by Herr Ernst Demandt:— 

Among economic trees, cacao is one of those most afflicted by diseases 
and parasites ; and in all cacao lands a constant fight is carried on against its 
enemies. It should not be surprising therefore, that in Samoa, .where its 
cultivation is comparatively speaking, of quite recent origin, a number of its 
diseases and parasites have already established themselves. It is a well 
known fact that any intensive cultivation permits enemies of the crop to 
develop quickly. The combating of these enemies is, in reality, part of the 
work of cultivation, and is as necessary as any other work in the management 
of a plantation. Indeed, we would further assert, that it is the first duty of 
every planter to do his utmost to keep his plantation free from pests and 
diseases, both in his own interest, and in that of the whole country. 

In comparison with other cacao countries, Samoa at the present day by 
no means suffers excessively from enemies of cacao. Apart from canker 
which is very dangerous and in consequence has been much written about, 
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we have no enemy of cacao, which could become permanently equally 
destructive. A tree, once attacked, can indeed be destroyed by one of these 
other pests, yet an epidemic spread of the same is to-day somewhat im- 
probable, if the smallest begiiinin|;ys are stamped out, and the pest thus 
rendered apparently “harmless.^^ On a well managed plantation, however, 
there should be no “ harmless appearances of disease: the careful planter 
should always remember that from a harmless beginning an epidemic can 
develop. The best method of fighting a disease, and at the same time the 
most effective against an epidemic, is preventive hygiene on the plantation. 

In this connection it is not a question of “talk of the devil and he will 
appear w^e w^ould only point out that the planter is threatened by many 
enemies, and that it is of great importance to him to keep his crop constantly 
under close observation : only thus can he obtain what his trees should yield. 

Naturally it is impossible to keep a plantation quite free from every 
enemy. The planter has it in his power, however, in each of our cacao 
diseases, even the most dangerous, to reduce the damage to a minimum which 
would not decrease materially the value of his estate, but would form a 
normal loss from “ wear and tear of cultivation, with which he should 
reckon as a matter of course. 

The most dangerous disease of cacao is usually designated by the title 
of “ canker.” The name itself, which has been adopted from English cacao 
growing countries, was originally applied to diseases producing a canker : 
while, as interpreted to-day, it is not to be understood as tree canker, in the 
sense that one thinks of canker on fruit trees at home. The expression has 
become naturalised, and is so generally used in this country, that there would 
be no object in searching for an equivalent expression. 

In the early days it was proposed to term the disease Bark-disease or 
Bark rot of cacao. This expression was correct, but it did not include the 
disease of the fruit. One must remember that, if one briefly says canker, 
this includes both fruit rot and bark disease, which however in Samoa may 
not be caused by the same agent. We will designate here the disease of the 
bark as Canker, that is bark rot, and the disease of the fruit as Brown-rot. 

According to Gehrmanx, the cause of Bark rot fn Samoa is Fusarium 
Samocnse Gehr, and that of the Fruit rot or Brown rot, a Phylophthora, 
Other investigators ascribe to Bark rot and Brown rot or Fruit rot the same 
cause, e.g., Rorer for Trinidad a Phytophlhora^ and Fetch the same for Ceylon. 

In the present account both diseases may be artificially included under 
Canker ; the bark rot and the brown rot of the fruits will be considered 
together, as in practice it is of no importance whether two different fungi are 
the causes of the diseases, since their control and treatment are the same. 
In practice one sees, in fact, bark rot arising from fruit rot. 

The attention of the cacao planter in Samoa was directed to the bark 
disease some years ago. Since 1904 it has been known as an enemy of cacao, 
yet for many years nothing was done to check it, not till the increased 
occurrence of canker hand in hand with the increase in cacao cultivation 
showed its dangerous nature more and more. There has been much dispute 
over its origin, whether it was introduced or came from the jungle. It is 
certainly agreed, however, that the cause of canker is indigenous to this 
country, as the representatives of these orders of fungi are indigenous to all 
the tropics ; also that it has led a harmless existence on some other host 
before the introduction of cacao cultivation, and incidentally it does so yet. 
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In support of this assumption it may be mentioned that the cause of the 
Samoan bark rot, Fusarium Samoense Gehr., has not been found in other 
cacao countries : the appearance of canker, especially in the planting district 
of Apia, is not opposed to the above, for in that district is found generally 
the oldest and the bulk of the cacao of Samoa. 

Up to the year 1912 canker was observed only on the stem, the sporadic 
appearance of brown rot on the fruit being overlooked. Not till the excessive 
rainy season of 1913 were the fruits attacked to any considerable extent, and 
at the same time experiments provided the proof that brown rot of the fruit, 
contrary to other assumptions, often forms the point from which canker of 
the stem develops in the same tree. 

Samoan canker attacks trees over 4 years old, rarely under, generally on 
the stem and the main branches : brown rot attacks cacao fruits of any age 
or degree of ripeness, and the disease can proceed from the stem to the fruit 
as well as in the contrary direction from fruit to stem. The danger of 
infection with canker is very great, and it would, if left to itself, spread all 
over the trees on which it alights. On this point there is only one opinion 
among cacao planters, and, following them, in our regulations on the 
subject, and that is that canker, wherever found, should be combated by all 
means possible. Hence on every plantation, every tree should be under 
special inspection solely with the object of spotting this disease. 

It is specially important to note that canker not only attacks cacao but 
also appears on Hevea, the other important cultivated plant of Samoa. In this 
tree the thin shelled fruits are especially attacked by brown rot. On the 
outermost fruit layer, which is barely 1 m.m. thick, PhyiophiJiora appears very 
abundantly. It certainly does not damage the ripened fruit, but it prevents 
the natural splitting of the same, so that the diseased fruit remains hanging 
on the tree, and dries up. On the stem of Hevea, canker has been found only 
in very isolated cases : it is, as a rule, not nearly so dangerous to this tree, 
which has some power of resistance, as it is to cacao (sic). However, many 
thousands of diseased Hevea fruits remain hanging in any old Hei^ea planta- 
tion, and if the weather is dull and moist, there is great danger to the cacao 
growing under Hevea in mixed plantations. The destruction of cacao fruits 
and trees is therefore the greatest in such plantations as have cacao and 
Hevea standing close together — a fact which has been determined in other 
older cacao countries. (This is rather a reversal of the usual way of regard- 
ing such mixed plantations. — Ed). 

The author recommends as measures of control, excision of diseased 
areas and tarring of exposed surfaces, burning of diseased bark and trees 
badly infested, burning of diseased fruits, maintenance of a special 
“ disease gang, spraying with fungicides (Lime sulphur wash) before 
the rainy season, etc. 

FERMENTATION OF CACAO. 

ARTHUR W. KNAPP, B. SC. LONDON. 

( Continued from 453 . ) 

The temperature is the most important factor in securing a good 
fermentation. It is sometimes stated that tl^re is a danger of the tempera- 
ture rising too high, say above 60^^ C. (140° F.), but 51° C. uras the highest 
emperature I found in Trinidad, and this is not objectionable. 
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In order to ascertain if it were essential that the sweatings should run 
away, I had some beans enclosed in a 1 ft. cubical box, made perfectly 
water-tight, and placed in the midst of similar beans in the sweat-box. Thus 
the correct temperatures were maintained in the water-tight box. Wh6n 
they were taken out at the end of six and a half days, those in the water- 
tight box were still sodden, and the pulp was not so dark as that in the 
beans fermented under ordinary conditions. On roasting, the resultant 
cacao was good in both cases, and almost equally so— that from the water- 
tight box was slightly more acid, and certainly a paler and brighter red. 
There was no development of that “ hammy flavour that is thought to be 
caused by leaving the beans soaking in their own juice. This experiment 
shows that the draining off of the sweatings is not of great importance under 
conditions of perfect cleanliness, and where the temperature is maintained. 
Under ordinary conditions, however, it is better to let the sweatings run 
away, as. their presence lowers the temperature of the mass, and is apt to 
make the cacao sour. 

IN THE LATER STAGES THERE MUST BE SUFFICIENT AIR. 

In the later stages the oxygen of the air is needed to complete the 
fermentation. Oxygen is also needed to produce the brown colour. I 
attempted to get more even and ihoroutlh aeration by inserting upright in the 
mass of beans a number of bamboo tubes, from which the nodes had been 
removed, and the sides perforated. Warm air rose up these tubes, showing 
that circulation was taking place. 

The beans so produced appeared identical with those fermented under 
normal conditions. On roasting they presented no differences. I ascer- 
tained later that horizontal tubes had been tried by three planters, two of 
whom thought they had obtained better cacao thereby. One of these used 
square wooden tubes, and abandoned them because the natives w^ere always 


breaking them. 

TEMPERATURE OF BEANS. 


Hours 

With bamboo tubes 

Normal 

in 

(greater aeration) 

Degrees 

box. 

Degrees Cent. 

Cent. 

16 

28 

28 

24 

29 

29\ 

40 

35 

36 

48 

35 

37 


Bamboos inserted here. 


64 

49 

49 

72 

48 

47 

88 

46 

48 

96 

48 

48 

112 

48 - 

50 

120 

48 

51 

136 

51 

50 

144 

- - SO 

50 

160 

47 

47 


(The freer passage of air would cause a cooling. The above tempera- 
tures are so similar that it becomes evident that sufficient heat must have 
been produced by the extra oxidation to compensate for this cooling.) 
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As a result of these experiments and observations, I recommend that 
no special device be made for aeration, but that the boxes be raised 6 in. 
above the cement floor, and so arranged that air can pass freely under them. 
At the same time the wind should not be able to blow directly on the 
bottom. 

Air is not only a necessity for good fermentation, but the better circula- 
tion prevents the growth of mould. 

THE BOXES MUST BE KEPT CLEAN. 

This means that they will have to be periodically scraped, and should 
they at any time become mouldy, a lime wash is advisable. 

THE SWEAT-BOXES. 

Iron nails are objectionable, because they stain the beans black. The 
tannin compound in the beans combines with the iron (which has passed 
into solution as acetate in the sweatings) to form a compound similar to ink. 
Iron nails should be hammered in from the outside. Copper nails or wood 
pegs should be used, if available. The corrugated iron of the roof^ if freely 
exposed, is very slowly corroded by the acid vapours from the sweat-boxes. 
The cement of the floor is slowly dissolved away by the acid sweatings — 
asphalt would wear better. Gla/ed earthenware channels (which are said to 
be used in Surinam) would be an advantage if anything is to be done with 
the sweatings. 

Double Walls . — The object of this is to form an air-blanket between 
the beans and the outside air and to allow of aeration all round ; inci- 
dentally, it strengthens the building by removing the outward pressure on 
the side walls. 

Size of Sweat-box . — I recommend a box 4 ft. x 4 ft., because with a 
mass of beans this sixe fermentation proceeds without encouragement. If a 
larger size is used, it not infrequently happens that one day’s picking does 
not fill the box ; consequently, the following day’s picking is added to it, 
and perhaps even a third day’s picking ; so that with such a mixture it 
becomes impossible to obtain an even ferment. The planters appear to 
think that, if the beans are not covered, fermentation will not commence. 
The fermentation of large masses of beans cannot be prevented in this way. 

(To be conlinued) 

THE BUDDING OF CACAO. 


During a recent visit to the Government Experiment Station at Trinidad, 
the attention of the writer was directed to several rows of cacao plants in 
bamboo pots, which had been successfully budded. The spectacle of the 
healthy growing shoots on the brown leafless stocks w’ould be sufficiently 
pleasing and interesting under most circumstances from a horticultural point 
of view alone, but at the present time, when uniformity and good quality 
figure so prominently on the market as the essential requirements of the 
cacao industry, the botanical features of this form of proipagation fade before 
the economic. It will be well, however, before proceeding to discuss the 
commercial significance of cacaO budding, to present, in brief outline, the 
work that has been done and the success that has been attained in this 
direction during the past year or two in the West Indies and elsewhere. 
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It may be remembered that during 1912, articles appeared in this 
journal which signalized the successful budding of the mango and avocado 
pear in St. Lucia and Dominica, and the result of this work may be taken 
as having provided encouragement for the still greater achievement attained 
during the same year in Dominica in the matter of budding cacao. The 
method principally employed in Dominica was patch-budding (which had 
proved successful for the mango), but whilst the experiments showed 
that budding in bamboo pots could be successful, it was found to be by no 
means easy, and much remained to be learned by further observation and 
experiment ; especially was tliis the case with regard to the T-method of 
budding. In 'frinidad and Dominica, the success which has already been 
achieved has arisen slowly, and it has been found that good results depend 
largely upon the experience of the operators. In both these Colonies, the 
Departments of Agriculture maintain a decidedly optimistic attitude towards 
the possibilities ahead of budding cacao, and there seems little doubt but that 
the operation will soon iind itself included in estate practice. 

Below will be found a short article describing the budding operation as 
carried on in the Philippines. In this territory, the vegetative form of pro- 
pagating cacao by budding has met with remarkable success. Over 90 per 
cent of the stocks budded b>- the T-method were successful in a recent 
experiment ; and although this work was done under nursery conditions, it 
seems improbable that with reasonable care it would be less satisfactory in 
practice. It is confidently believed that no cacao grower who has ac()uired 
the art of shield-budding, and who follows the instructions given in the article 
referred to above would hereafter have to crop a heterogenous lot of seedliug 
tiees. In the editorial which preceded the special article under consider- 
ation, we are told that ‘ by following the new method now placed before the 
public the planter can select his variety and at the same time pro- 

pagate from his most prolific trees of that variety, so that within two years 
from placing of his buds, he will have changed his plantation from a haphazard 
mixture of several varieties and from a collection of good, bad and indifferent 
trees to a regulated plantation, having one, two or three varieties, all the trees 
of which are known to be heavy producers.^ 

The significance of this uniformity can be easily imagined. Instead of 
having one tree bearing 200 pods, and another near by with perhaps only ten, 
both will be prolific. This is certain, for it has been proved in Trinidad that 
the degree of prolificacy of individual trees is constant from year to year and 
probably hereditary. The degree of prolificacy can therefore without fail be 
maintained by vegetative propagation. Again, another very important aspect 
is that by increasing the average yield per tree, the same crop can be obtained 
from a smaller area of land than hitherto, which is a very significant matter in 
relation to cacao as a crop for the peasant proprietor. Lastly, there is the 
benefit which will be derived through the improved uniformity in the quality 
of the beans; this will simplify fermentation and most certainly lead to higher 
prices being obtained on the American and European markets. 

Whereas grafting by approach — which has until lately figured as the only 
satisfactory way of propagating cacao vegetativcly — presents difficulties in 
connexion with estate work, the new method of budding seems to be perfectly 
applicable. The land is cleared in the ordinary way, the seed of any hardy 
varietj’' planted at the usual distances, and when the seedlings are about a 
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year old, the operators — boys who have been specially trained — are sent round 
with freshly obtained material from selected trees and the operation per- 
formed. There are no sta^^es to be Iniilt around the trees, and no special 
watering is required as in the case of grafting by approach. 

The (iiiestion of getting the skilled labour has to be considered, but this 
need offer no anxiety since it reciuires but a few weeks for boys and women 
to become expert at the work, under proper supervision, It would seem 
desirable for the various Experiment Stations to give special attention to the 
training of youths in the shield-budding of cacao. It might be possible, in 
fact, to arrange a series of short courses at the Stations to which estates could 
send any one of their employees for the purpose of getting proper instruction. 
Again, the secondary and elementary schools which have gardens should pay 
special attention to the matter. Even if the practical instruction which it 
may be found possible to give does not immediately lind application in 
practice, the importance of the matter will have been emphasized and a 
larger circle made familiar with the existence of the method and its great 
possibilities in the development of the cacao-growing industry. 

RECENT WORK ON THE BUDDING OF CACAO. 

Although a considerable amount of work has been done on the vegetative 
propagation of cacao, especially in Dominica where attempts to graft by 
approach and to propagate by means of patch-budding have met with con- 
siderable success, it is only quite recently that the process of budding known 
as shield or T-budding has answered satisfactorily. This has occurred in the 
Philippine Islands ; and a paper on the results that have been achieved, 
appears in the Philippine Agkicultukal Review, for January, 1914. 

It is stated in this that the results, so far attained with this kind of 
budding, have been so uniformly satisfactory on a small scale that it seems 
highly improbable that the results in larger practice will be different, and it is 
conlidently believed that no cacao grower who has acquired the art of shield- 
budding, and who follows the instruction given in the following paragraphs 
need hereafter crop a heterogenous lot of seedling trees. He can work over 
his entire estate to any single desirable variety, and every budded tree will 
bear cacao of exactly the same quality. The operation itself is simple, requires 
a minimum of propagating material, and is easily and rapidly performed. 

After explaining the principles of vegetative propagation and the prepara- 
tion of grafting wax and tape, the author gives the following instructions : — 

* The budding operations should be performed in the following order 
First make a vertical incision in the stock, about l.S to 20 centimetres above 
the ground : then, at the lower end of this incision, make a horizontal cut so 
that the resulting wound resembles an inverted X ; then, in order to facilitate 
the insertion of the bud, make a sloping cut upward, below the horizontal 
cut, and also lift the bark by pa.ssing the point of the blade under the bark 
upward along the vertical incision, loosening the bark sufficiently to allow the 
bud to slip into place easily ; now cut a bud not less than 4 centimetres long, 
by passing the knife diagonally under the bud, taking special care that it is not 
cut too thin and that the tissues do not split or tear, which is liable to occur 
if the knife is duller if it is held at too great an angle to the bud stick ; as a 
further precaution it is well to hold the tip end of the bud stick toward the 
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body in the act of cuttin^i the bud ; now insert the bud and tie firmly, without 
strangling, with waxed tape, beginning at the point of insertion and covering 
the entire incision so that no water can enter. 

‘ Fourteen to eighteen days after the buds are inserted, the buds should be 
examined, and where they have taken, the tape should be unwrapped to below 
the leaf scar and the stock should “lopped” about 10 centimetres 
above the bud. This is done by cutting through the stock about one-half to 
two-thirds with a knife or a pruning saw and bending the tops over. The 
budded plants should hereafter be examined once every ten days and all wild 
sprouts on the stock rubbed off. This work is most important, for if it is not 
attended to, the stock sprouts rapidly gain the upper hand at the expense of 
the bud, which frequently under such circumstances fails to grow at all. When 
the bud has made a growth of 30 or more centimetres, according to the size 
of the stock, and the wood is well ripened, cut off the stock immediately above 
the bud union. Paint the wound carefully with white lead or some other oil 
paint in order to exclude borers and fungi. If the buds fail to make straight 
upright growths they should be staked and tied ; split bamboo stakes are very 
serviceable for this purpose. 

‘ Large seedlings may. of course, be top-worked by heading them back 
and budding the young sprouts.’-- -T he Agricultural News. 


THE PREVENTION OF MOULD. 


During the last ten years, the United States Department of Agriculture 
has tested a large number of chemicals with regard to their employment for 
preserving wood. In general, the experiments have been conducted by 
immersing wood in tanks, filled with a solution of the chemical in water. For 
treating building timber, Sodium bicarbonate in a five to eight per cent, 
solution is the most economical and satisfactory. Corrosive sublimate 
solution, with the addition of Hydrochloric acid to make it more permanent, 
gave good results, but solutions of corrosive sublimate are too poisonous to be 
used on a large scale. Lime compounds, although they prevent discolour- 
ation of the wood, are not to be recommended if the wood is to be used for 
industrial purposes, since the lime has a tendency to harden the surface and 
so make it difficult to work. A lime sulphur solution, made by adding five lb. 
sulphur and five pounds lime to fifty gallons of hot water, gives good results 
with veneer, since it bleaches and prevents discolouration, but further experi- 
ments are required with this mixture before it can be fully recommended. 
' Rapid drying after treatment, preferably in a drying oven, is an important 
factor. 
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COCONUTS. 


COCONUT BUD ROT. 

With regard to this disease in Surinam, the Department of Agriculture 
of that country states that though spraying with Bordeaux mixture does not 
absolutely cure the disease, it exerts a favourable influence. The cost of 
spraying varies according to the size of the plants. For tiees, five to ten 
years old, it is about 15 cents per tree, for older trees 18 cents, and for 
younger trees correspondingly less [? dollar cents. — Ei> ]. Well developed 
ten year old palms retiuire seven to eight litres of Bordeaux mixture each. 


STATEMENT OF COPRA AND COCONUT 
OIL EXPORTED FROM CEYLON 


From 1S40 lo 1910. 


Year. 

COPkA. 

COCONUT OIL. 





1 





Quantity. 

j 

Yalne. 

1 

Quantity. 


Value. 

1840 

Cwt. 

6.665 


2,507 

Gins. 475,742 

£ 

32,481 

1840-1 

i M 

3,639 


1,458 

11 

.U 1,965 


24,061 

1841-2 


8,419 

: ” 

3,020 

11 

475.967 

.. 

34,242 

1843 

1844 

r No books in 

1 l^ccord Ofiicc 

1 





1845 

Cwt. 

10,562 

1 

£ 

3,175 


282,186 


15,944 

1846 


13,829 


5,506 

'1 

123,980 


7.938 

1847 


14,811 


6,503 


197,849 


18,541 

1848 


33,535 


12.038 


311,526 


24,838 

1849 

^ 1 

29,3f)0 


7,819 


513.278 


34,831 

1850 

* 1 

11,305 


4,165 

y 9 

407,959 


35,035 

1851 

^ * 

27,026 


9.678 


443,698 

1, 

31,444 

1852 

11 

39,173 

11 

13,325 

, , 

749,028 

11 

58,045 

1853 


37,577 

11 

16,183 


1,033,973 

i '' 

95,990 

1854 


52,841 

11 

30,200 


1,059,272 

! " 

121,297 

1855 


27,296 

'1 

16,586 


908,742 

! - 

108,913 

1856 


29,910 

^ % 

16,446 


1,046,326 

I 

101,590 

1857 


19,554 

11 

11,627 

, j 

1,679,258 1 


212,184 

1858 


32,609 


19,565 


62,450 


77,716 

1859 


10,081 

^ » 

6,049 

' 1 

95,515 

11 

118,864 

1860 

11 

13,766 


8,260 


124,480 

i 

154,909 

1861 

11 

27,279 

1 % 

16,368 


83,605 


104,043 

1862 

11 

19,595 


11,757 

11 

114,873 


142,953 

1863 

11 

33,723 


20,234 

11 

150,967 


187,853 

1864 

11 

29,326 

1 11 

17,795 

M 

180,755 


224,947 

1865 

11 

11,998 


7,199 

1 1 

94,563 


120,678 

1866 

11 

55,569 

1 1 

33,032 

11 

83,800 


104,400 
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STATEMENT OF COPRA AND COCONUT OIL-Conld. 


Year. 

COPRA. 

COCONUT OIL. 

Quantity. 

Value. 

Quantity. 

Value. 

1867 

Cwt. 23,302 

£ 13,981 

Cwt. 

108,119 

£ 1.34,548 

1868 

„ 5,338 

3,203 


114,416 

„ 142,385 

1869 

„ 17,648 

10,589 

1 1 

103,826 

,. 129,206 

1870 

40,638 

„ 31,678 

♦» 

135,658 

„ 170,211 

1871 

50,573 

44,625 

% % 

207,1.36 

„ 2.57,519 

1872 

41,751 

Rs. 277,389 


278,216 

Rs. .3,.306,891 

1873 

34,461 

190,868 

^ 1 

113,871 

„ 1,418,183 

1874 

29,362 

188,417 

1 } 

145,078 

„ 1,806,629 




and 21 packages. 


1875 

8,021 

50,264 

Cwt. 

123,854 

„ 1,541,722 




and 9 packages. 


1876 

„ 28,115 

174,196 

Cwt. 

212,971 

„ 2,653,162 




and 32 packages. 


1877 

n 19,593 

158.637 

Cwt, 

132,740 

., 1,651,880 

1878 

45,705 

398,592 


175,423 

„ 2,183,052 

1879 

„ 64,862 

529,651 


218,389 

„ 2,717,739 

1880 

„ 92,761 

912,489 


352,479 

4,386,414 

1881 

54,1 39 

365,474 


201,566 

„ 2,508,378 

1882 

„ 95,837 

716,n34 


210,954 

„ 2,625,207 

1883 

171,049 

1,496,239 


348,381 

4,335,420 

1884 

„ 202,203 

„ 1,644,332 


.383,955 

„ 4,778,115 

1885 

161,710 

„ 1,277,003 


265,183 

„ 3„300,06.5 

1886 

156,519 

.. 1,. 177,401 


277,311 

„ .3,450,985 

1887 

136,346 

1,070,.561 


323,445 

„ 4,025,098 

1888 

147,355 

i „ 1,2,54,904 


364,116 

„ 4,.531,222 

1889 

54,961 

429,415 


379,934 

; 4,728,102 

1890 

1.56,194 

: „ 1,480,817 


.368,724 

1 „ 4,588,561 

1891' 

68,907 

: „ 921,384 


426.669 

i „ 5,309,665 

1892 

„ 169,073 

„ 1,625,085 


564,550 

: 7,025,412 

1893 

77,561 

! „ 1,163,025 


387,905 

! „ 6,0.34,072 

1894 

45,441 

i „ 576,721 


448,573 

i „ 6,977,79.3 

1895 

„ 31,716 

! .. 371,571 


418,990 

: „ 6,517,627 

1896 

50.257 

i .. 496,618 


390,813 

: „ 1,079,295 

1897 

115,466 

j „ 1,128,244 


488,342 

: ,. 6,382,629 

1898 

512,062 

! ,. 4,984,301 


467,326 

1 „ 6,107,947 

1899 

„ 315,787 

i „ 3,164,751 


430,527 

! „ 6,061,815 

1900 

„ 399,806 

1 „ 3,908,114 


468,274 

! „ 6,672,902 

1901 

„ 451,825 

! „ 4,490,513 


474,188 

„ 7,601,233 

1902 

„ 377,235 

! „ 4,095,057 


.551,391 

„ 10,007,751 

1903 

„ 731,329 

1 7,525,427 


687,623 

„ 11,022,596 

1904 

., 722,834 

I „ 7,971,993 


510,958 

„ 9,197,244 

1905 

390,587 

1 .. 4,896,569 


587,421 

„ 9,815,804 

1906 

„ 446,018 

.. 5,633,600 


539,002 

,. 9,545,725 

1907 

„ 382,328 

„ 5,297,603 


478,573 

„ 11,830,324 

1908 

748,319 

,. 8,351,077 


644,314 

„ 11,984,240 

1909 

., 783,797 

10,000,428 


599,795 

„ 13,141,508 

1910 

758,711 

., 12,697,725 


619,680 

„ 17,326,252 


We owe the above table to the courtesy of the Principal Collector of 
Customs, who has caused it to be compiled at the request of Mr, F. Lewis for 
the information of the Congress of Tropical Agriculture in London. — E d. 
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PLANTATION INTERESTS. 

Wispy puff paragraphs on coconuts are again appearing in the daily 
press ; both the Eastern Palm Estates and Trading Syndicate and The 
Western Coconut Estates should be steered clear of. The balance sheet of 
several coconut wild cats floated last year should be published shortly. 
Meanwhile Eastern press and Eastern planters have at last started exposing 
the pretensions of the writers of the so-called standard works on coconuts. — 
Investor’s Chronicle. 


BAY OIL. 

There has been no lack of sufheient supplies during the last few months, 
and it has therefore been possible to reduce the price. Besides the exquisite 
West Indian qualities, however, parcels of bay oil were imported occ<isionally 
which had been adulterated with oil of cloves and pimento to a degree which 
made identification almost impossible. As we have ascertained that these 
parcels have found buyers in the European market, we would warn the trade 
against allowing the price to he the principal guide to buying. By using such 
oil as described above many a bay-ruin manufacturer has already lost his, 
reputation and his customers. Our terpeneless bay oil continues to enjoy the 
keenest possible demand, and is particularly useful for manufacturers to 
w^hom the limited solubility of the natural hay oil offers an obstacle in the 
making of their preparations.—HEPOKT OF wSchimmkl & Co. April 1914. 

PHILIPPINE OIL-NUTS. 

According to an American consular report, the Bureau of Science of the 
Philippine Government at Manila is making an investigation of a new oil-bear- 
ing nut that has been discovered on the island of Catanduanes, whence the 
nuts were forwarded by natives under the impression that they were candle- 
nuts (lumbang nuts). The nuts have yielded 45 per cent, of oil, which has 
been tested successfully in soap making. The nuts so far have not been exactly 
identified, though the Bureau reports that they belong to the family Meliacea\ 
genus Amoora or Dysoxyliim, The dry nuts yield 45 per cent, of a dark fatty 
oil that makes a good commercial grade of soap. It is of a non-drying 
character and is said also to be iinsuitcd for edible purposes. 'Fhe nut and its 
possibilities are being further investigated by the botanical and organic chemis- 
try divisions of the Bureau of Science. I'lie manufacture of coconut oil from 
Philippine copra at Manila has not only come to the front rapidly in the last 
year or so, but there is a strong movement in Manila for the manufacture of 
various advanced products from the oil. The exports of the oil from the 
Philippines in 1912 amounted to 1,450 lb., valued at I 40 gold; the exports in 
1913 amounted to 11,022,064 lb., valued at $ 1,146,339. In 1912 the average 
price for the oil in Manila was 27 cents gold per lb., while in 1913 the 
average price was 8 cents per lb.— Chamber of Commerce Journal. 
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RICE. 



RICE CULTIVATION ON DRY GROUND. 

M. A. FAUCHfiRE. 

M. A. Fauchere writes «'is follows on the above subject in a recent 
number of the Journal cI’Agriculture Tropicale. 

“In the last number of The Journal d’ Agriculture Tropicale I drew 
the attention of the producers of Brazilian coffee to the possibilities of 
associating rice cultivation with that of coffee, in the ‘fazendas’ possessing 
suitable soils. 

I wish now to suggest to them to attempt rice cultivation on dry ground 
as I had an opportunity of doing at Tamatave, not without success. 

Rice is considered as a marsh plant (Oryza saliva ) or as a montane plant 
(Oryza moniana), this latter being cultivated in forest clearings, as unfortunate- 
ly is done by the natives of nearly all tropical countries. 

In 1906, being at the Experiment Station of Tamatave, I had the curiosity 
to attempt the cultivation of rice on dry land, previously prepared as for 
sowing wheat. 

For this trial I employed four varieties of rice which the natives ordinari- 
ly cultivate in flooded rice fields. They are named in Malagasy: Angaziza; 
Betahava; Fotsy Ansaka; Be. 

The tract of land chosen for this experiment had an area of 125 ares. It 
was an alluvial plateau, situated about five metres above the level of the River 
Ivoloina, which traverses the Experiment Station of Tamatave: it is very 
exceptionally inundated. Without having been subjected to any work of 
drainage, it is at this moment occupied by cacao three years old, which 
shows very good growth. 

Before sowing, the ground was ploughed three times with the double 
plough, at intervals of two months in the first six months of 1906. It 
received no manure. 

The sowings of the rice, broadcast directly with 70 kilos of paddy per 
hectare, were carried out toward the end of the month of August. The 
sowing was covered up by harrowing strongly. 

During the month of September and a part of the month of October, 
there was great drought, which destroyed a certain quantity of the rice plants, 
to such an extent that at one time the experiment appeared doomed. 

Rain fell at the end of October, and the rice recovered with extraordinary 
rapidity. The plants tillered abundantly and attained such a size, that in the 
variety Angaziza a man of average height was completely hidden. 

At the harvest, this variety and the Betahava were so well developed, 
that the soil was completely covered with veiy thick sheaves. 

The duration of the crop was : Be, 179 days ; Betahava, 171 days ; 
Fotsy Ansaka, 149 days ; and Angaziza, 153 days. 
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The yields in paddy per hectare were the following: — 

Be ... 3,330 kilos Betahava ... 3,640 kilos 

Fotsy Ansaka 3,430 ,, Angaziza ... 4,330 ,, 

Since that time rice has been almost regularly cultivated in dry fields’ 
each year, at the Experiment Station on the Ivoloina. 

It is certain that this method of cultivation applies only to deep soil, 
which remains cool. These are the characteristics of the coffee lands of 
Brazil, notably of the ‘roxa^ lands, whose fertility I could appreciate in the 
admirable ‘fazendas* of the region of Riberao Preto. 

It appears to me that the cultivation of rice carried out as indicated above, 
would succeed perfectly in these soils, and would be the more advantageous 
as, cultivated on dry land, this cereal would much more readily give rices 
devoid of black grains, which depreciate completely those rices destined for 
human consumption. 

Finally, in these conditions, rice cultivation would enter easily into the 
varied succession of crops, and could take its place in the rotations with 
tobacco, cotton, sugar cane and diverse other plants. 

For the States producing Brazilian coffee, if it was desired to make a 
trial of rice cultivation on dry ground, it would be necessary to employ quick 
growing varieties, and sow them in the first or second fortnight of October, 
in order to harvest in March and April. 

It should furtfier be mentioned, that if this method of rice cultivation 
becomes general, it would permit of the use of agricultural implements, sowing 
machines, reaping machines, thrashing machines, etc., which are very difTicult 
to employ in flooded rice fields.” — J ournal d’AoRicuLTUKE Trouicale. 

Note: 125 ares== about 3 acres. 


THE IMPROVEMENT OF RICE BY 
SELECTION IN JAVA. 

By Dr. J. VAN BREDA D£ HAXN 

When the Department of Agriculture was formed in 1905, attention was 
soon directed to the study of the cultivation of rice, and the improvements 
which might be effected with regard to yield. 

Among the Divisions of the new Department, there was established a 
Laboratory for Investigations in Rice and Allied Cultivations : this Laboratory 
was to deal specially with the question already referred to, and to discover 
how the cultivation of rice might be improved in the most rational manner. 

It was necessary to take up several lines of investigation. Thus a study 
of the characters of the rice plant w^as undertaken, and of the diseases which 
attack it. Then the conditions under which rice had hitherto been 
cultivated in Java bad to be examined, as well as the different factors, — 
composition of the soil, application of manures, and irrigation — which could 
exercise any influence on the development of rice. 
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On the other hand, it was sought to efi'ect an increase in yield by means 
of selection, and cultures in pure lines. The measures adopted, as well as 
the biological studies which have arisen in consequence, will be discussed in 
the following pages. From this it will be seen how the study of the rice 
plant was begun, and what results haA» been obtained after six years of 
continuous work. 

In 1907, a field of 10 hectares with a laboratory and seed stores w^as set 
apart for selection experiments at Buiten;:org, and several officers were 
appointed specially for this work. 

Before the creation of a Department of Agriculture, little or nothing 
had been done for the improvement of seed. Trials had been made in 
selection by density, but these trials, which will be discussed later, were not 
made in a rational way, and consisted only of a separation of full and empty 
grains, which was carried out in some districts before sowing. 

In spite of the small attention devoted to the selection of seed the native 
rice fields are, in appearance, fairly uniform, due in great measure to the fact 
that the cultivator harvests each ear separately. Often he chooses the best 
filled and most regular ears before harvest, to provide the seed for the next 
season. By this crude selection, he obtains fields, evidently composed of 
different types, but fairly regular in appearance. 

TYPES OF JAVA RICE. 

In view of a rational selection, it was first of all necessar>' to gain as 
complete a knowledge as possible of the different species and varieties of 
rice which are cultivated in Java. From all parts of Java, the laboratory 
procured samples of paddy, with notes of the local name of the variety, 
whether it was cultivated dry or wet, and whether it ripened early or late : 
the time of ripening varied sometimes by one or two months in difterent 
varieties. 

In this way, there were collected, for Java, 6,400 samples of paddy, and 
Mr. J. P. Moquette was entrusted with the important work of reducing 
to some sort of order this enormous number of specimens. With this object, 
he carried out a rough selection based chiefly on the external appearances of 
the ears, the grain, the awns, and other factors, after having divided them 
all (received in the form of sheaves) into tw^o groups, viz., rice and Ketan 
( Oryza saliva and Oryza fllutinosa). 

To separate rice from Ketan, each sample must be examined by cutting 
the grains in two, and placing them in a dilute solution of Iodine. In the 
case of rice the section is coloured dark violet, in Ketan, red brown. 

After this provisional separation of the samples, they were divided into 

1. Varieties with dark glumes and awns 

2. Varieties with red awns 

3. Varieties with yellow awns 

4. Varieties without awns. 

These groups were separated into varieties wdth white, red, or black 
grains, and those with opaque or translucent endosperm. 

In this way, the samples of paddy received w^erc divided into 751 
different groups of rice, and 141 of Ketan, all of which differed more or less 
from one another in their external appearance. 
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A type collection and a genealofjical register was instituted for these 
different groups: each variety is there described in detail, with a record of 
the external characters which distinguish it. 

TESTING TYPE FORMS. 

In the classification described, Account was taken only of external 
characters. As some of these characters probably depend on the soil and 
climate of the district in which the plants grew, all the dififerent types were 
sown under identical conditions on inundated fields so that a comparison 
might be made. By repeating this experiment every year, it will be possible 
to determine what characters are constant, or how far these characters depend 
on external conditions. 

Specimens are preserved every year: in that way it is possible to make 
comparisons between them. 

When, after several years of cultivation, the permanence of certain ex- 
ternal characters has been determined, it is not necessary to retain more 
than the specimens collected in the first three years. 

These investigations were carried out in part by M. Moquette; from 
the middle of 1906, they were continued by M. J. E. Van der Stok. 

By cultivating samples apparently homogeneous, one is able to determine, 
by examining the various characters of the plants, that the majority of the 
samples are really composed of several very distinct types. In order to 
obtain a more thorough selection one must begin with a pure culture 
( pedigree culture ). To determine whether it is necessary to employ direct 
pollination, and whether one ought to start with a single grain or a panicle, 
some preliminary investigations must be made. 

THE FLOWERING OF RICE. 

Kornicke deduced, from his observations on the llowering of rice in 
Europe, that the plant is adapted for cross fertilisation and that the flowering 
period lasts all day. 

From observations made at Buitenzorg it appears that the flowering 
period lasts at most an hour and a half and that the flowers, in general, open 
between ten and eleven in the morning. 

The separation of the glumes and the extension of the stamens takes 
place very slowly. 

In sunny weather, about ten minutes elapse from the moment when the 
glumes begin to separate until the extension of the stamens is completed. 
Pollination has often occurred when the stamens are scarcely half-developed, 
that is to say, when they are still within the flower. 

In certain cases, — and in some varieties it is the rule, — the glumes 
separate only for a very short time and the stamens remain entirely enclosed 
within the flow^er. It seems that the stigmas only appear after the extension 
of the stamens has been more or less completed. 

From what has been stated, it will be evident that direct pollination is 
possible in the case of rice, and this is also shown by experiments in which 
the glumes are prevented from opening so that the flower must be self- 
fertilised. The seeds produced in this way have been sown and appeared to 
germinate normally. 
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In addition, it has been found that the pollen of rice is only carried for 
short distances, a fact which has been readily demonstrated, for example, by 
sowiiifj glutinous rice by the side of ordinary rice. ( In the Philippines it is 
considered sufficient to leave a space of one metre between the plots of 
different varieties to avoid hybridisation.) 

Cultivation of the samples of 05/06 and 06/07 has shown that the plants 
arising from the grains of a single panicle are in general practically homo- 
geneous and has thus proved that pollination between neighbouring plants is 
very limited. 

From the results of these experiments, and also in order to obtain the 
more rapid multiplication of seed, which is possible if the culture is begun not 
from a single grain but from a single panicle, it has been provisionally decided 
to begin with the panicle as the point of origin of the cultures of the different 
numbers of the register. 

In order to secure a more complete separation of those groups which, in 
the register, appeared particularly good, cultivation in pure lines starting with 
a single grain was adopted. 

CLASSIFICATION. 

The study of the types of the botanical species Orysa saliva L. has led to 
their division into four groups which may be denoted by the letters A,B,C, 
and D. A and B together form the group Conmtiniis of Kdrnicke ; C is 
identical with the group named by Kdrnicke, Miniila 1 resl. ; and D with the 
group ^hitinosa Lour. 

Groups A, B, and C comprise the types of starchy rice. In the varieties 
included in group I), the power of transforming the carbohydrates into 
starch in the endosperm lias been partly lost, and these varieties may be 
considered retrogressive. 

Group A contains the varieties known in Java under the name of 
“Tjere-padi which arc almost without awns. The blade of the leaf 
generally bears hairs which are soft to the toucli and ver>’ thick. On the 
glumellae, the hairs are notably shorter than in the representatives of Type B- 
The grain of A is generally smaller than that of B, the length of the 
panicle is also less, but the number of stems is greater. 

The stems are more slender and weaker in A, and consequently the 
varieties belonging to this type show a greater tendency to lie on the ground. 
Varieties of the group C all have very small and round grains : in their other 
characters they resemble B. 

Between these different types, transition forms, which are probably due 
to hybridisation, are met with. Van DEU Stok has carried out researches 
to discover whether any correlations exist between the different characters, 
and has found that in group B all the types which have a covering of short 
and rough hairs are early types. The late ripening types of group B have 
long hairs on the leaf, and, in general, are cultivated on irrigated lands, while 
the former are grown on dry lands. 

PEDIGREE CULTURES. 

As has already been stated, in addition to the cultivation of the varieties 
enumerated in the register by starting with panicles identical according to 
their external characters, plots have also been established as pedigree cultures 
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be^iinnin^ with a siiij^le grain. In this way, it has been possible to obtain, 
from a plant jtppairently quite uniform, three races which differ in the average 
size of their grains and in the number of grains in each panicle. That 
has proved that a judgment based solely on external characters is not 
capable of giving a complete idea of all the differences which may exist. 

In view of the results obtained, pedigree culture (pure lines) were 
begun, of varieties which had given good results but had not been subjected 
to selection in order to obtain absolutely pure types. 

It is clear that many years of work are re(]uired to secure a selection and 
improvement of the rice plant by the methods indicated. It is not sufficient 
to cultivate pure lines, starting from a given type of paddy, but these must 
also be compared with one another in respect of their yield, quality, etc. 
This demands a large amount of seed. 

This selection by the method of isolation of puie strains has been carried 
out in the case of the paddy 1'ranggerang,” (originally from Carolina 
whence it was imported fifty years ago) and with several other varieties. 
Preference has been given to types which were noted for their good (jualities 
in their native country. 

For this reason, in the case of Tranggerang, plants with large grains and 
a good yield have been chosen, out of its different types, as the starting 
point. 

The results obtained on the trial fields at Builenzorg have been very 
satisfactory. Pure lines have been cultivated which yield 76 piculs of rice 
per boLiw (2 6 tons per acre). 

Every year these comparative trials of pure lines have been repeated, 
with the addition of varieties of the preceding years for the sake of 
comparison. 

POPULARISATION OF RESULTS. 

The results have been published every year, and the surplus seed has 
been placed at the dispo.sal of tho.se who desired it, at a moderate price. 
Several plantations which are particularly interested in the cultivation of rice 
have equally grasped the utility of this method of selection. Under the 
direction of the Department of Agriculture they have cstabffshed trial fields 
where, among others, pure lines of the varieties of rice already found on the 
plantation are cultivated, and have obtained equally good results. For 
instance, they had a type of paddy which gave a good yield, but ripened 
very irregularly. By cultivation in pure lines this fault has been remedied, 
and a type has been obtained which possesses, in addition to other good 
qualities, that of ripening uniformly. 

In their various tours, the officers of the Department of Agriculture 
have collected samples of t>pes of paddy which appeared to be the best in 
a given locality. These have been planted in the Experiment Station, with 
the result that the collection there now numbers 800 types of paddy and 
iSOofKetan. On continuing their cultivation, certain types will prove to 
be constant, while others will exhibit properties which make them less fitted 
for Cultivation on a large scale : by this means it will be possible to 
practise further selection after a few years. 
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In order that the results may be of immediate application to the 
cultivation of rice in Java, it is proposed to establish seed farms in several 
districts of the Island, since the results which have been obtained up to the 
present by a comparison of pure lines with one another only hold good for 
lands which are subject to the same conditions of climate, soil, and irriga- 
tion as the selection plots at Buitenzorg. It has on other occasions been 
observed that some varieties of rice arc very sensitive to changes in these 
conditions, especially as regards their time of ripening, yield, etc. ; and it 
has rightly been remarked that hgiires of yield obtained at Buitenzorg 
ought not to be considered rigorously applicable everj^here. This has 
been fully understood by planters, and they have begun on their own lands 
to cultivate plants for seed production in accordance with the system of 
isolation. The same method must be employed by the Government, if it 
desires to work in the interest of the native cultivator. 

Ill the seed farms, the cultivation of the varieties of rice which exist in 
the immediate neighbourhood, and form the “population,’^ must be under- 
taken, then the culture in “ pure line ” wdiich will lead to a selection of the 
better types, the seed of which will be subsequently distributed under certain 
conditions to the natives. 

The selection plots at Buitenzorg will afford the necessary information, 
but the aim of the Station will always be primarily the elucidation of the 
scientific side of the question of selection and the importation of new 
varieties from other countries. 

A beginning has already’been made in the latter by the importation of 
varieties of rice from the West Indies and Japan. 

A West Indian variety which gives a good yield has been grown in 
pure line, but its grain is too easily detached from the ear. The Japanese 
varieties flower too early in the climate of Buitenzorg and give scarcely any 
yield. 

HYBRIDISATION. 

In addition to cultures of pure lines. Van der Stok studied also the 
question of the hybridisation of rice in order to ascertain whether it was 
possible to obtain by seed plots fixed races of rice. This study could only 
be undertaken after a sufficient quantity of material in pure line had been 
obtained. 

For castration, panicles due to flower the same day are selected, and 
after cutting off the extremities of the glumes of each flowe?- the stamens can 
be easily removed. The ovaries then acquire an abnormal length and must 
be protected against external injuries. The aim of the selection of hybrids 
must be to obtain favourable combinations of several characters which are 
of practical importance. 

In the first place, it is necessary to determine the manner in which the 
different characters behave in the generations obtained by crossing. 

It has been found that if a variety of rice with a red skin is crossed 
with one which has a white (uncoloured) skin, or one with small grains 
(group D) with one with large grains (groups A & B), or ordinary rice with 
glutinous rice, a separation of the characters takes place in the descendants in 
accordance with Mendel^s laws. A cross between a type with awns and 
a type without awns departs more or less from these laws. 
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In iijeneral, the selection of hybrids has not led to the rapid production 
of any practical result. The separation of characters appears to be 
effected in a somewhat irregular manner in the hybrids of rice» and extreme 
caution would be required in estimating the permanence of any hybrid type. 

In his publications, Van der Stok has not neglected to bring forward 
the fact that a rapid degeneration is to be apprehended if too much reliance 
is placed on the constancy of a type, since there can exist within the type a 
scarcely perceptible variability which may be the source of a host of morpho- 
logical differences, minute, but important as far as regards the value of the 
type for cultivation. 

As already stated, natural crosses occur in the case of rice, and investiga- 
tions have been made as to the extent of this. 

For this purpose, 585 panicles of ihc different numbers of the register 
were sown side by side in '07-08. Among the plants grown in this trial, 52 
panicles were found with one or more hybrid characters. In spite of the 
favourable conditions for crossing, the number of hybrids was thus very 
small. 

In practice, it is often difficult to recognise directly whether one has to 
deal with a hybrid or not, especially when the characters of the mother 
plant predominate. It is only the second generation which permits a 
conclusion to be drawn, and that only if it reveals a separation of characters. 

Hybrid plants are generally noticeable by their stronger growth and 
greater development. They may often be recognised in the field in that 
way. 

It is possible that cross fertilisation occurs more readily with one variety 
than another. 

As already stated, the pollen of the rice plant is only transported for a 
short distance : possibly the distribution of a variety in the field will influence 
in some degree the frequency of hybridisation. 

To make certain that one is dealing with a natural hybrid, the descen- 
dants of the plant must be studied. The plants obtained in these trials 
nearly alw^ays show separation of characters which demonstrates their 
hybrid origin. 

These investigations show that in the case of rice, self-pollination does 
not occur to the same extent as in barley, oats, or wheat, but that it is how- 
ever more frequent than in plants known for their self fertilisation, such as 
tobacco and Vi^na sinensis. 

Van der Stok has further shown that in actual cultivation, the “ popula- 
tions ought to be regarded as very mixed, and that hybridisation between 
different types will play an important part in determining the composition of 
these populations. 

THE BIOLOGY OF THE RICE FLOWER. 

In connection wath his investigations on cross fertilisation, Van der Stok 
has studied the biology of the flower. When the flower opens, the 
glumes are forced apart by the swelling of the lodicules which absorb 
water. After a certain time, the lodicules give up their water, lose their 
turgescence, and the flower closes. 
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The time which elapses between the opcninji' and closing of the glumes, 
besides being dependent on some external conditions, is very variable for 
different varieties and types of rice. 

Some observations made on this point in the case of the variety Skrivi- 
nankotti show that an average period of 53 minutes is required for the 
opening of the llower. The shortest time was 35 minutes and the longest, 
90 minutes. In the types R. 51 and R. 15 the period was 61 and 49 minutes 
respectively. 

On the average, 3 ininntes elapse from the opening of the glumes until 
the moment when the anthers begin to split and shed their pollen. After 
5 minutes, the stamens arc already flaccid and the anthers bent over. 

The time of flowering has also been determined. The general opinion 
was that it took place during the night, but more exact observations have 
shown that that idea is quite incorrect. 

Under the climatic conditions which prevail at Buitenzorg, flowering 
takes place between six in the morning and three in the afternoon, and it is 
at its maximum betw^een 10 o^clock and midday. The flowers of the same 
panicle do not all open at the same time. It has been noticed that some- 
times it takes 6 days, in some varieties even 10 days, for all the flowers of a 
panicle to open. 

THE WEIGHT OF THE SEED. 

The knowledge where the largest grains occur in an ear or panicle is 
important for the selection of seed grain. 

In the case of rice, not very much is yet known on this point. Accord- 
ing to Yokoi, a Japanese publication states that the best grains are found in 
the upper third of the panicle. This point has also been investigated and a 
number of determinations of the w^eights of the unhusked grains have been 
made, as w’ell as of the grains themselves after husking. This last point was 
investigated in order to obtain if possible some idea of the quantity of 
reserves in the seed,— an important point as regards the development of the 
plants after germination. 

For these experiments, a panicle is divided about the middle of its 
principal axis in such a way as to have an equal number of grains in the two 
halves. Then the grains are weighed before and after husking, and it is 
found that the upper half of the panicle gives a greater weight than the 
low^er. Seventeen varieties have been examined in this w^ay, and only three 
have proved exceptions to the general rule. 

By dividing the panicles into three parts, the same result is obtained : 
that is to say, the upper part is generally the heaviest. 

It has also been observed that the grains on the secondary axes are the 
heavier the nearer they are to the principal axis. 

Another agreement between the panicle of rice and that of oats has 
been discovered in the matter of empty glumes. In rice, these occur in 
greater quantity towards the base of the panicle than in the upper part. 

For the awned varieties of rice, it has been determined, that the awns 
of the grains in the upper half of the panicle are heavier, than those in the 
lower half. 
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From the precediaj«j facts, it will be clear that, almost w ithout exception, 
the best j;rains for seed should be foiuid in the upper parts of the panicle. 

In this way a mechanical selection can be of use, and since this selection 
can be easily carried outand can immediately lead to an improvement of 
seeds, this question has been made another subject for investijifation. 

MECHANICAL SELECTION. 

In several districts in Java, the natives are accustomed to place the 
grain which is destined for sowing in water : they discard the grains w'hich 
.float, and thus separate the empty (damaged) grains from the full ones. 
Sometimes they use a solution of ashes instead of pure water. 

Several trials have been made by selecting tirst of all, in the field, the 
best panicles : the grains have then been selected according to their density 
by placing them in solutions of salt or sugar of different strengths. 

These trials, however, are subject to several errors of experiment, and 
the results do not permit a conclusion to be drawn as far as regards the 
ciuestion whether, in a pure typ^* grains which are specifically heavier 
are really heavier than the less dense grains ; and whether this difference is 
also manifested by the decorticated seeds. 

These cjiiestions can only be solved if pure panicles (pedigree races) are 
available. 

Van der Stok, who also investigated this point, prepared a solution 
the density of w^hich w’as such tint after two immersions of the grains, those 
not decorticated fell to the bottom. Afterwards, the grains were carefully 
w^ashed, and dried in the sun, and their weights determined, 

Experiments have been made w'ith 44 pure types, and very divergent 
results have been obtained with regard to the relation between the absolute 
weight of the grains which sink and those which float. Sometimes the 
weights differ greatly, and give a result in favour of the grains wdiich sink; 
sometimes the difference is small; and in three types, the advantage is even 
in favour of the grains which float. 

If from the heaviest imdecorticated fruits, some are selected and 
decorticated, it is then found that their greater weight can be due to their 
greater density as w^ell as to their greater dimensions. 

Investigations have also shown that the densest grains pos.sess to a 
higher degree the faculty of ripening. Thus in selection by density different 
results will be obtained according as the seeds which are produced by a 
plant ripen more or less regularly, even if the seeds are derived from the 
same pure form (even from a pedigree strain). 

In practice seeds fulfilling all these conditions will rarely be found, and 
in the majority of cases selection by density will give very irregular results. 

Van der Stok insists on the fact that, having to deal with very mixed 
“populations,'' one risks, in a selection by density, obtaining a plant wdiich 
exhibits a very different character from the plant of the preceding selection, 
without having any certainty that the change is an improvement. 

Attempts have been made to ascertain the result of this comparative 
selection, by making trials in the field with the gre;itest possible accuracy 
and extremely careful control. 
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Four pure lines and three populations have been taken. The yield for 
one of the pure lines was worse when the denser grains were selfected, for 
another, it was the same with grains of different densities, and for the other 
two the denser grains gave the better result. 

One of the “populations” showed a small increase, the other two a 
decrease, from the heavier grains. 

From these facts, the general application of this method is not advisable 
when one has to deal only with “ populations.” 

As far as regards pure types, which can only be cultivated by following 
definite rules, the denser grains are generally superior. The advantage is 
small if one starts with a regular culture and with plants which all ripen at 
the same time, so that in the end the gain does not compensate for the 
trouble of carrying out this difficult method of selection. 

It has been believed that certain dimensions of the fruit would bear 
some relation to its weight after decortication. With that view, apparatus 
has been devised which affords a means of separating the seed according to 
dimensions in order to improve it. Careful trials of grains selected by this 
means have not given any result. 

It has also been thought important to search more closely for possible 
correlations between the length, bi*eadth, thickness, and weight of the grains. 

By separating the fruits, not decorticated, into three groups according 
to length, breadth, and tliickncss', it has been found that the thickest grains 
are usually the heaviest, and the same holds good with regard to length. 
These investigations were carried out with. pure types (in the case of awned 
species, the awns are previously removed). In these the differences are not 
great enough to warrant the adoption of any selection based on them, even 
if it were practicable. 

The experiments described were undertaken with the object of discover- 
ing some practical method of improving the seed. 

HYBRIDISATION EXPERIMENTS. 

The question of experiments in hybridisation which would permit of the 
development of a constant hybrid giving a higher yield has been dealt with. 

Although these experiments have not met with much success, it has 
been possible, through them, to gain a better idea of the characters which 
are dominant in" the rice plant. Some of the results will be referred to 
briefly here. 

It has been determined that on crossing the variety grand it^lufnis Doll., 
which has very long superior glumes, with a variety with normal glumes, the 
type with short glumes is dominant. 

Investigations on the faculty of producing a greater or smaller number 
of stems have been less satisfactory because of the great number of external 
factors which may influence the result. It has however been possible to 
determine that the phenomenon observed in other plants occurs also in rice, 
viz., that the first generation of hybrids exhibit a more vigorous growth and 
develop a greater number of stems. 
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, Van der Stok, mentions also that on crossing an early with a late 
variety, early ripening generally prexails, but it can happen that the two 
characters equalise one another. Sometimes the character of late ripening 
prevails. 

The scientific results must be applied to practice. To that end pure 
lines of different types of rice are cultivated, which will be investigated with 
respect to their yield and their suitability for native cultivation. It is 
evident that this necessitates a great number of trials in the field. 

We have already seen that one must not remain content with selection 
only, but that seed farms must be institiited in order that the best use may 
be made of the results. 

From efforts which have already been taken in this direction and which 
prove that the native cultivator is well able to appreciate the value of the 
better seed, it may be expected that those interested in the cultivation of 
rice will follow with the closest attention, and wnll derive very great benefits 
from, these seed farms. It may be asked, whether it is not sufficient to 
point out the way, and to prescribe methods by which the cultivators may 
arrive at an improvement of the rice plant, by using better seed, for example, 
and leaving to ordinary practice the task of applying the facts discovered. 

The answer to that is that the application of methods for the improve- 
ment of grain demands in tlie first place a knowledge of the scientific 
principles on which the method is based, and therefore it is not a task which 
can be undertaken by anyone. And, secondly, as has already been proved 
in Europe, where the farmers in general have some knowledge of the 
principles of agriculture, the w’ork of improvement of cereals demands so 
much attention and close control that it cannot be carried out in association 
with the ordinary work of cultivation -Bulletix EcoxoMiyuE de 
L’Indo Chine. 


CANANGA OIL. 

Business in this article has lately been very tiiiiet indeed, altliough it has 
been possible to restore the prices to a reasonable level: The arrivals are not 
too heavy and the sales have moved within commensurate limits. We are, as 
always, in a position to supply our customers witli the best quality at the 
lowest market prices. 

Cananga oil is produced in two localities: it comes either fia)m Serang or 
from Cheribon. Most of it comes from the first-named place; the Clicribon 
oil is not so well-known. Its quality is equally good as that of the oil from 
Serang, but its odour is somewhat sharper or to express it more accurately, 
somewhat more penetrating, a property which is preferred by some buyers, 
while others do not appreciate it so much. We only mention this because 
oils of this kind have lately repeatedly been seen in the market. We have 
not, however, met with any adulterated oil. — Report ofSchimmel & Co. 
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FRUIT. 



BANANA CULTIVATION- 

( Conliiincd from page 462 ). 

Immediately the plantin^^ is done, in the drier districts or red soils 
(if not ready before) the mulch should be got ready in heaps, to apply 
whenever the land gets saturated with rain. In districts of good rainfall a 
green mulch of some suitable legume should be grown, not only to keep the 
surface covered, which will prevent wash on hillsides and to keep down 
weeds, but to provide a dry mulch later on in the dry months, which will 
give an addition of humus later, while a leguminous crop of course adds 
nitrogen. There are legumes that suit nearly all requirements. If it is only 
wanted to cover the ground for four months, Cow-peas are used ; if a thick 
covering for seven or eight months is wanted, Bengal Beans may be used one 
row up the centre, but growth is often too rampant, and they are apt to run 
over the bananas, causing some expense to keep them down ; and if the land 
is wanted to be kept covered as long as possible, Jerusalem Peas can be used ; 
no matter when these peas are planted they usually blossom about the end 
of October and they will keep green long after. They can be planted in two 
rows between the bananas, and while they cover the ground with a thick 
covering after four months growtli they are not so rampant in growth or such 
climbers as the Bengal Beans. It is a good policy however, to cut them 
down when in blossom and leave the dry vines to cover the ground as a 
mulch through the dry spring months. Some growers let them go to seed 
first and cut them dowm. The seeds dropped grow again and give another 
crop. These peas also grow in medium shade, wdiich Cow-peas refuse to do, 
and they wdll grow' in heavy shade if they get light enough to start their 
growth w’hen planted. 

On stiff clay lands, the “ Overlook Bean is often used. It does not give 
such a thick dense close covering on the land as the legumes previously 
mentioned ; its growdh is more open than these, but it sends dowm strong 
deep roots into the clay, thus opening up the subsoil and absorbing potash 
and phosphoric acid, unreachable by the banana roots, which later, through 
the stems and leaves, become manure for the bananas. 

As has been mentioned, w^hen two or more shoots spring from the 
suckers planted, the thickest and strongest should be left and the others cut 
out. Later on, when the first plant has grow'n about 4 or S feet high, 
( depending upon the climate) say 3 to 4 months after planting, more suckers 
will spring, and one of these, the best, may l)e left to follow the main plant, 
but if it. is growing close against it, it should be cut and one better situated 
left. This, in banana planting language, is called a “ follower,^^ This is only 
allowed in the best land. In September there will be young shoots called 
“ peepers grown' ng out around the first plant ; the stoutest of these can be 
left and all the others cut out. This will be the first ratoon sucker to fruit 
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in the spring 18 months later. On very rich soils two or three plants may be 
left to grow at once to fruit nearly at the same time, but they are slower to 
grow and the bunches take longer to till than when one is allowed to get a 
good start first. As has been mentioned, the highest prices for bamanas 
prevail between March and June ; the aim is therefore to get most of the 
fruit in then, and so it is necessary to carefully time the growths, cutting out 
those young suckers that are too forward or are siiperHuous ; to do 
this is called “pruning.” 

In each district almost each plantation has its own time to leave suckers 
for the next “spring” crop, depending upon the soil, climate and season. 
The first plants grown after planting are called “plant bananas ” or “plants,” 
any second plant allowed to grow from the planted suckers in the same year 
is called a “follower.” The stems following these, off-shoots from them, 
are called “ Ratoons.” 

The greatest desideratum in Jamaica is to get the bananas to bear their 
fruit as far as possible between xMarch and June, as that is the period of 
greatest demand and highest prices. There is then no home grown fruit in 
the northern markets ; the price of bananas however drops wlien the straw- 
berries and cherries and peaches come in. In these months the price is 
usually 2/ to 2/6 per bunch at the ports; during other months it drops to 
l/3 per bunch. These are seaside prices. Contracts are however made by 
the large growers and Iniycrs witii prices giaded through the year from 
£5 up to £ 12,10 per 100 bunches. 

The fruit of a banana is borne on a bunch, each fruit being called a 
finger and these are set in groups on the bunch called hands. In commerce 
however each collection of hands is called a stem, and is only a bunch and 
fetches full price when it has at least 9 hands. If it has 8 hands it counts 
three-quarters, if 7 hands a half. 6 hands a ciuarter. Each stem must have a 
minimum of 12 fingers on the bottom hand. The hands at the lop of the 
bunch have usually more lingers, often as many as twenty, but commonly 
iifteen or .sixteen. There are of course sometimes immense bunches of from 
ten, sixteen, even eighteen hands, which have fingers on each hand numbering 
sixteen to twenty or more. Planters do not aim at such fruit. The great 
bunches cannot be handled commercially. What the skilful grower aims at 
is a bunch of nine hands, no more and no less ; he gets no more for ten or 
eleven hands, and he would rather grow two eights on one root, than one ten 
or eleven hand bunch. — J.^maica Agkic. Soc. Journal. 


CARDAMOM OIL. 


The conditions of prices in the cardamom market have not yet improved 
and so far as our information goes, no improvement is to be expected within 
a foreseeable time. We have therefore been obliged to maintain our present 
quotations for cardamom oil. A parcel of so-called wild cardamoms has 
recently been offered from London, and, we hear, has been purchased by a 
firm in our branch of industry. To our certain knowledge, oil prepared from 
such cardamoms, although cheap, is in other respects wholly worthless, and 
its employment in the manufacture of comestibles may cost the users dear. — 

Report of vSchimmel & Co. 
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TOBACCO. 



PHE EFFECT OF SHADING ON TOBACCO. 


As is ^^enerally known, it is customary^ in North America and Cuba, to 
grow tobacco under the shade of “cheese cloth to obtain leaves of special 
quality. The actual effect of this shade on the transpiration, growth, etc., 
of the tobacco plant has been investigated by Hasselbring, in Cuba, and 
the following notes arc taken from his account of his experiments, in the 
Botanical Ga2:ette. 

The cheese cloth ’ ’ employed in Cuba is a sort of coarse muslin with 
rectangular meshes of varying size, revSembling in pattern the inner layer of 
the well-known waterproof wrapping paper. The meshes of the cloth used 
in these experiments averaged about one-eighth of an inch. In the middle 
of the day, when the sun’s rays are nearly perpendicular, it casts a barely 
perceptible shadow, but the shadow is more noticeable early in the morning 
or late in the afternoon. 

It was found that amount of light was greatly modified by the cheese 
cloth shade. The total amount of light under the cloth was only two-thirds 
that outside in the open. 'Flic diffused light under the cloth was, however, 
only slightly reduced. The plants under the cheese cloth, therefore, receive 
almost as much diffuse light as those outside, but a smaller quantity of 
total light. 

The cheese cloth tent has very little effect on the temperature. On the 
whole, the temperature outside the tent i^ slightly higher than that inside. 
But the difference is very small, the average difference during an experiment 
which lasted 60 days being gnly about one-seventh of a degree Fahrenheit. 
This can have very little effect on the amount of moisture given off by the 
plants. 

On the other hand, the humidity under the cheese cloth is higher than 
outside, except at night when the air is saturated both inside and outside the 
tent. During the day, the difference is increased because the moisture given 
oft by the plants is prevented from escaping by the cheese cloth. 

In addition lo diminishing the illumination and increasing the relative 
humidity, the cheese cloth prevents or reduces air currents. All these 
changes tend to diminish transpiration, i.e., to lessen the amount of water 
given off by the plant. 

The total dry weight of a tobacco plant grown under shade is the same 
as that of a plant grown in the open. The leaves of the shade-grown plants 
are larger, but they manufacture less plant food per unit area than those of 
plants grown in the open. And though the total (dry) weights of the plants 
are the same, the distribution of the weight is different. The shade-grown 
plants have a greater weight of stem and a smaller weight of leaf than those 
grown in the open. Shading increases the size of the leaf and reduces its 
(dry) weight. 


T. P. 
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SOILS AND MANURES. 


THIRD REPORT ON THE PARTIAL 
STERILISATION OF SOILS FOR 
GLASSHOUSE WORK. 

E. J. RUSSELL. D.SC. 

[partial sterilisation consists in treating the soil in such a wav as to kill 
some, but not all, of the or^^^anisnis present, and it is carried out either by 
heating the soil or by dosing it with mild poisons. 

The effects of the treatment have been investigated at Kothanistcd for 
some years past, and it has been shown to lead to (1) an increase in the 
production of ammonia and nitrate, (2) the destruction of many disease 
organisms and pests, and also of protozoa and organisms detrimental to 
bacteria, (3) the formation of certain substances not usually present in the 
soil, and (4) a physical improvement in lieavy soils. The effect on the 
plant is therefore to give it a larger supply of nitrogenous food and a 
healthier medium in which to live ; the unusual compounds also have 
certain effects on qualitx* which, however, are not always very marked. The 
practicat importance of the treatment is that it acts like a dressing of 
nitrogenous manure, and also enables the grower to deal with diseased or 
“sick” soils. 

In attempting to apply partial sterilisation methods in practice there was 
the initial difficulty that the c ost of the process was much more than any 
farmer could pay. The fertilising effect could be obtained more cheaply 
by the application of manure,- and the difficult v of diseased soils, when it 
troubled the farmer at all, could be obviated by the simple expedient of 
growing some other crop not liable to be affected. In short, it was necessary 
both to cheapen the methods very considerably and to make them work- 
able by labourers. 

An elaborate series of plot experiments might have been planned for 
the purpose, but this would have been tedious and costly, and might liave 
led to no useful result. 

The plan was therefore adopted of fmding growers to whom the c]uestion 
of soil diseases was of importance, and making experiments with their soils ; 
the results were sufficiently promising to justify them in trying the method 
in their own houses. The growers soon improved and cheapened the 
methods considerably, and made them applicable to a wider circle than was 
possible before ; important observations were also made which are dealt with 
in this report. The general result has been to confirm the earlier laboratory 
and pot experiments and to show that useful crop increases can be obtained 
by adopting partial sterilisation methods in a commercial nursery : there are 
some complicating factors and difficulties, but nothing that could not be 
overcome The method is now in use on a large scale, and the growers 
have gone further and set up an Experimental Station in their midst, where 
any further difficulties may be dealt with as they arise, and where their other 
problems can be investigated, 
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So far as the immediate object of improving the method is concerned 
the nursery experiments have been entirely successful. In the first Report 
issued (January 1912) the cost of steaming was given at Is. 2d. to Is. 6d. 
per ton of soil ; a method is now at work which costs only 6d. to 9d. 
Although no chemical antiseptic has yet been found to act as well as steam^ 
this side of the work has been pushed forward and definite advances have 
been made. 

The methods available for partial sterilisation fall into two classes : 
(1) Treatment by chemical means ; and (2) Various heating methods. 

CHEMICAL METHODS. 

Treatment by chemical means is much the more attractive because it 
allows of obvious extension from the nursery to the field, while heating 
apparently does not. 

The method of treating the soil depends upon the nature of the antisep- 
tic : a solid is simply mixed with the soil like horn or bone.meal would be, 
but a liquid has to be watered in and the soil then turned to make the 
mixture as complete as possible. The usual proportion used has been one 
to two parts per 1,000 of soil, or 2 to 4 lb. per ton. As a dressing on the 
border this is equivalent to I to 1 lb. watered in per sc|uare yard. Experi- 
ments have been made to ascertain whether .smaller quantities than these can 
safely be used, but it was found that they could not. The best results w'ere 
always obtained by using the larger amount. The past season’s experiments 
at Rothamsted were carried out in conjunction with Mr. W. Buddix, B.A.. 
and were made with the same antiseptics as before, and. in con.sequence, 
the antiseptics can now be classified rather more accurately than was 
possible last year. The grouping arrived at is : — 

Class I. — Most effective — Formaldehyde, Pyridine. 

Class II.— Cresole, Carbolic acid, Calcium sulphide. Carbon disul- 
phide, Toluol, Benzol, Petrol. 

Class III. — Least effective — Naphthalene, etc. 

The order of these classes is roughly the order of merit indicated by all 
the experiments, but considerable deviation occurred in individual trials. 

Formaldehyde is di.stinctly promising, but it costs Sd. per lb., while 
carbolic acid can be obtained below l^t^. per lb. For the moment, there- 
fore, carbolic acid has the advantageas an agent for commercial use. 

Several chemicals have been used in large nurseries, including carbolic 
acid at the rate of about i to 2 lb. per square yard (1 barrel of 20 gall, per 
house), and some of the more important proprietary articles. The use of 
these agents is perfectly feasible in practice, although attended with the 
difficulty that they are absorbed by the surface of the soil and therefore do 
not mix well, or wash down as freely as might be expected. : 

HEATING METHODS* 

For the present none of the chemical agents is as effective as heat for 
nursery work, and most of the season’s nursery trials were carried out on 
heated soil. Usually a house was,se|ected that had given a bad crop in the 
previous year ; the soil of the whole house was heated and the plants were 
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then set out. This is therefore a more ambitious affair than the mere heat- 
ing of a little soil for pot experiments. The Lea Valley, where many of 
these trials were made^ contains some of the most skilful growers in the 
trade, and is admirably adapted for the trials, since each grower introduces 
some modilication in the method of working. No two men heated their 
soils in quite the same way : roughly speaking, however, the methods adopted 
fell into four groups : — 1. Hot water ; 2. Baking ; 3. High-pressure steam ; 
4. Low-pressure steam. 

1. Hot Water. — This was run from the hot water pipes on to the soil, 
until the top eight inches was saturated. Satisfactory results were obtained 
in some cases, but it is not clear exactly what the effect was, because Hood- 
ing with cold water has also been found to be benelicial in some cases. 
These results will therefore not be discussed at present. 

2. Bnkiim . — Baking seems to be far the best method for the small 
grower. Mr. Holmks of Tuckswood Farm, Norwich, has shown consider- 
able ingenuity in devising suital)Ie forms of apparatus in which the heat is 
utilised as fully as possible, so that only aminimum amount of fuel is necessary. 
Mr. Holmes shites that baking can be done at 5it/. per ton of soil when it is 
worked in properh’ with the other operations going on in the nursery. One 
large grower who baked a considerable amount of soil found the cost of fuel 
to be about I'lct. to Sd. per load treated, and of labour approximately 5d. a 
load : the total cost therefore is about 8(/. a load. 

Most of the Lirge growers, however, prefer steaming; some use high 
pressure, others low pressure steam. 

3. Hi i^h -pressure Steam. — Two methods of applying high-pressure steam 
were tried. In one a box was made, without top or bottom, about 6 to 9 ft. 
b>' 3 ft. and some 18 in, deep. This was placed on a grid formed of iron pipes 
1^ to 2 in. diameter, perforated with « in. holes and connected with the boiler. 
Soil W'as then put into the box and covered with vsacks ; steam was blown in 
at a pressure of 40-80 lb. for 20 minutes, and the soil was then thrown into 
a heap. This method was used for soils wanted for cucumber borders and 
for tomatoes in pots. 

The other method, used in tomato houses, consisted in steaming the soil 
in situ and did not involve taking the soil out. It is a combination of trench- 
ing and steaming. The trenching is done in the usual way ; a section, 9 in. 
deep, 2 ft. 6 in. across, and 9 ft. long, is excavated and the soil removed ; a 
grid is laid at the bottom ; then soil from the next adjoining section is thrown 
in and packed up level, leaving a new trench of the same dimensions ; steam 
is then blown through for 1S~20 minutes. The grid is then pulled forward 
by means of hooks or short chains into the new trench, and soil is thrown on 
as before, leaving a new^ trench into which the grid can be drawn after the 
steaming is done. One gang of men can keep two grids going side by side, 
and the work can be so organised that neither boiler nor men have to be kept 
waiting, i.e., the grid has to be pulled forward and covered up and the trench 
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prepared in 15-20 minutes, the steam meanwhile beinj^ blown throui^^h the 
other j^ricl. The work is sometimes rather trying because a good deal of 
steam escapes into the house. 

The past season’s experience suggests that 1 in. to li in. piping is big 
enough for the main and 1 in. to 1 in. big enough for the grids : these dimen- 
sions are a little less than those given earlier. The holes may be i in. in 
diameter, 6 in. apart at the sides and 1 ft. at the top. The ordinary form of 
grid has to be lifted bodily out of the soil, which is rather heavy w ork, but 
Mr. V. G. Minakd’s comb-sli:iped grid (described fully in “ The Fruit 
Grower, Fruiterer, etc.,” Jan. 30th and Feb 6th, 1913), which is 9 ft. by 
2 ft, 6 in. with 13 prongs of 4 in. pipe, bored with holes 6 in. apart obviates 
this difficulty entirely, and need only be drawn out. A blow’pipe arrange- 
ment of steam and water jet is used by Mr. Minard for getting round piers 
and pipes. In the previous report a harrow-like apparatus was described for 
use in steaming the soil, but it is now^ believed that this is inferior to the 
grid. It is not yet clear to what depth the steaming should be carried out, 
but a usual depth has been the top nine inches ; greater depths have been 
tried, but there was nothing to show that the results justified the expense. 
On the other hand, good results have been obtained wdien only the top six 
inches was heated. No general rule can be given as to the time required for 
steaming, but every part of the soil must be heated above 200"' F.; it is there- 
fore desirable to take tlie temperature. Less than 15 minutes’ steaming is 
not usually sufficient, and unsatisfactory results have follow'cd steaming for 
shorter periods. 

In an earlier report it w\as pointed out that dry soil required less steam 
to raise it to 210^’ F. than moist soil ; experience in the nurseries, however, 
has shown that some degree ot moistness is necessary, otherwise the soil does 
not heat well on account of its low conductivity. The mean has therefore to 
be discovered by making a few^ trials at the beginning to find when the soil 
is sufficiently moist for proper working. 

4. Low-pressure Slcaui , — This is used w ith the box and grid for cucumber 
soil exactly like high-pressure steam. The grid is covered with loose boards, 
through the chinks of which the steam issues ; by thus keeping the soil oft* 
the grid the steaming becomes more efficient and the soil is left drier than 
when it lies direct on the grid. Steam at 20 lb. pressure is blowm through 
for 30 minutes : a box larger than usual is adopted, suitable dimensions being 
12 ft. by 3 ft. 6 in. and 18 in. deep. 

Another method used by Mr. Holmes has the advantage of not requiring 
the soil to be moved out of the house. The soil is first forked over, and on 
it is inverted a tray made of metal, e. g. galvanised iron, backed by boards ; 
the steam is then blown underneath and finds its way into the soil, raising 
the temperature to a depth of 10 in. or more. If the trays are left after the 
steaming is discontinued the temperature only falls slowly ; after 18 hours it 
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was found to be still 120*^ F. at a depth of eight inches below the surface. 
There should be very little escape of steam into the house, and to ensure this 
the trays are carefully banked with earth. 

The trays are six feet wide, this width being chosen so that they can lit 
easily between the piers and pipes, which are commonly seven feet apart. 
The best length is not yet determined, but is probably six feet, as the trays 
are then square and not too heavy to be handled by tw’o men. Iron piping 
of li in. diameter is used for the steam main, and plugs are introduced at in- 
tervals to allow the insertion of lateral delivery pipes ; these terminate in a 
T so that the steam shall not blow out with too much force. The time neces- 
sary for steaming naturally depends on the area of soil and the volume of 
steam, so that trials have to be made at the outset by inserting a thermometer 
to a depth of 8 in. In one nursery one hour’s steaming sufhced ; fifteen 
minutes were only given in another ; w hile in a third a number of trays were 
laid end on end and steam was run for some hours ; the trays W'ere then left 
as long as possible (e.g. overnight) so that the cooking might continue. In 
this case the movement of the steam is facilitated by digging a channel in the 
soil the whole length of the trays. Only low-pressure steam is needed and no 
forced draught is required. 

'i'he great advantage of this method is the reduction in the cost of labour, 
hitherto the most expensive item in heating. There is also less waste of steam 
in the house. Its efficiency has yet to be established, but the method appears 
to be good. 

COST 

All the systems described have their advocates, their advantages and 
their disadvantages, but the great determining factor must necessarily be 
the cost. The present methods of growing require that cucumber borders 
must be cleared out from the houses, and hence some outside arrangement 
for heating is necessary ; tomato and other soils, how^ever, need not be 
removed, and therefore they must be steamed in situ. The following are some 
of the figures as to cost that were actually obtained in nurseries in the past 
season : — 


Outside Methods, used for Cucumber Borders. 


Method. 

Baking 

Steaming 


Cost of 

Cost of 


Labour. 

Fuel. 

1 otal. 

Sd. 

Ijd, 

7\d. per ton 

9d* 

■ < 

1 ’ ptr ton 


* Higher because the soil had to be wheeled out to the steriliser and then back again. 
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Inside Methods, used for Tomato Houses. 


Method. 

Cost of 
Labour. 

Cost of 
Fuel. 

Total. 

Grid 

Tray Method 

ly. 

iRt 

M.i per sq. yd. 

Nursery A ... 

kd. 


lU .. „ 

„ B ... 

2d.X 

\li1. 

3Ut „ 


Nothin);? has been allowed for depreciation of apparatus, interest on 
outlay, etc., because of the difficulty of knovvin)? how^ lonj^ the outfit will last 
and what other use can be made of the boiler. When an allowance satis- 
factory to the grower is added the total cost comes to Is. 3d. to Is. 6d. per ton 
for cucumber soil and j£8 to £10 per house for tomato soil by the grid 
method, or £3 to £5 by the tray method,. the house being usually -k to 7 acre 
in extent, often 25 to 28 feet wide, and about 200 feet long. It must be 
remembered, however, that part of the labour is necessary to the growing and 
would be required in any case ; the figures, therefore, are on the high side. — 

Journal of thk Bd. ok Agric. 

( To he Continued. ) 


RESULTS OBTAINED WITH VARIOUS 
GREEN MANURES. 


W. M. VAN HELTEN. 

The plants with which experiments were made at Tijkeumeuh (Buiten- 
zorg) were divided into four groups according to the most suitable manner 
of utilizing each kind. 


I. Green manure plants sown between the rows of the main crop 
and the leaves of which may be cut regularly. 


Plant. 

1 Qualities. 

1 

Defects. 

Tephrosia Candida 

Lives long, leaves abundant, de- 
composition slow* 


Cliioria cajanifolia 

Do. 

— 

Leuc(^na glauca 

Lives very long, abundant pro- 
duction of seed, stands slight 

1 shade 

Very rapid de- 
composition 

Tephrosia hooker i ana 
var. amcena 

1 

1 Adapts itself to poor soils 

— 

Desmodiunt gyroides 

Lives long 

Numerous buds 
fail to grow. 

Indigofer a anil 

Lives long, leaves fairly abundant, 
large production of seed. 

Rapid decom- 
position. 


t Later experience .showed that a lower pressure steam would have sufficed than was 
actually used (120 lb.), and that an economy in fuel could have been effected. 

t A re-arrangcxnent of work was afterwards made whereby the labour was reduced by 
one-third, and the total cost of the last sections was therefoi e 3tt. per square yard. 

* The slowness of decomposition allows a plant to he used as mulch. 
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II. Green manure plants which may be worked in before plantinj^ 
the main crop, or which may be used as I. but yielding only one 
cut. 


Plant. 

] 

Oualitics. 

Defects. 

PhaseoUis calcaratus 

Covers the soil rapidly, leave^^ 
abundant 

Lives only one 
year. 

Pueraria fhii&eoloidcs\ 

\ 

Do. 

Attacked by hea 
beetles. 

i 

CroialarUt incana 

1 

( Attacked by 

• several insects, 
V become bushy 

,, strinla ‘ 


,, laburnifolia : 

Leaves abundant 

The stalk be- 
comes woody 

,, quiiique folia | 

1 

Rapid growth, gives in a short 
time a large quantity of leaves, 
does not become woody 

Destroyed by in- 
sects 

,, ala la 

„ fcrruginca 

1 Covers the soil rapidly, do not 

1 ‘ become vjoody \terni^inea has 
j a special abundance of leaves ! 

Destro\ ed by in- 
sects 

,, juncea 

Rapid growth on good soil 

Must be thickly 
sown, lives only 
6 months 

1 

I 

Vi^na sinensis 

Grows rapidly, leaves abundant 


Cassia mimosoides 

: Rapid growth, great quantity of 
i seed 

I 

Must be thickly 
sown, lives only 
6 months 

M patellar ia 

Do. 

t 

1 

1 

Canavalia ensiformis 

! Adapts itself to verv bad soils 

i 



III. Climbing green manure plants which can be used as I. 


Plants. 

1 

Qualities. 

Defects. 

Centroscema plumieri 

Luxurious growth, throws out 

Climbs a little, so 


roots at every node, does not 

the main crops 


climb much, yields much seed, 

must be disen- 


even on the ground, can live 

gaged every six 


three years. 

weeks. 
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IV. Climbin^^ ^jreen manure plants which can be used only by work- 
inn them in before planting the main crop. 


Plants. 

Qualities. 

Defects. 

Mucuna sp. with violet 

Luxurious growth 

Attacked by dis- 

flowers and w^hite 


ease and dies in 

seeds 


9 months. 

Phaseolus lunatus 

Lives two years j 

1 

— 


The writer gives tlie following data on Tefhrosia : 



Yield of green leaves per 

Quantity of seed re- 


acre. 

1 

quired per acre. 

T. Candida 

1 

8,480 lb. 

112 lb. 

7. hookeriana 

7,580 „ 

121 „ 

T, vogelii 

8,030 „ 

136 „ 


— Monthly Bulletin 


CATTLE MANURE. 


H. C. SAMPSON. 

What is cattle manure? The answer to this question depends very much 
on the quality of the farming. The best cattle manure consists of the solid 
and liquid excreta of cattle mixed with sufficient litter to absorb the liquid 
from the excreta which have been allowed to slowly rot or decay. The dung 
of cattle contains the undigested food which has been given to the animals and 
which has been finely divided both by mastication and by the action of the 
gastric juices in the stomach of the animal. Much, of course, of what would 
be valuable as manure has been absorbed by the animal into its system to 
help it to build up new or replace worn out tissue; but in feeding animals, that 
is, if they are kept in good condition, it is always necessary to give the 
animals more food than this actual quantity, and it is this excess which adds 
to the manurial value of the manure. Thus it is that manure from well fed 
animals is always of more value than that obtained from animals which are 
half starved. The urine of animals is of very considerable value as a manure. 
The urine contains all the waste tissue from the body. This product is of 
very great value as a manure as it supplies in fairly large quantities the most 
valuable of all food requirements. The litter used may be merely an absorb- 
ent such as dry earth or it may be waste fodder which the cattle do not eat, 
in which case it not only absorbs liquid but supplies a quantity of vegetable 
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matter wliicb, when it decays, has the power of holding moisture. Thus 
when applied to the land it assists in preventing the soil from becoming dry. 
Or again the litter may be vegetable material such as dried weeds, dried 
leaves, or any other similar substance which is no use as a food for cattle. 

We can now to some extent understand why cattle manure is of such 
value. It supplies plant food, it assists the soil in retaining moisture, and 
further, as the decayed vegetable matter becomes a part of the soil itself the 
texture of the soil greatly improves, that is to say, the soil easily crumbles 
when it becomes moist and does not cake into such hard lumps when it is dry. 
In the black cotton soils of the south, where it is the practice to manure 
heavily for the cumbu crop, the soil on such lands is much softer under foot 
and much more freely broken than is the case with similar soils which are 
never manured. It is often possible in the case of garden lands to tell by the 
feel of the soil whether the supply of cattle manure has been ample or not. 

Now this improvement in the texture of the soil is of immense value. 
Every farmer knows that land which has become exhausted by over cropping 
or by growing the same crop year after year will to a great extent recover 
from this exhaustion if left fallow. What is the reason of this? This means 
that the plant food has been there all the time but it was not in such a form 
that the next crop could make use of it. The exposing of the land to the action 
of the wind, rain and the sun’s heat has had the effect of making this food in 
the soil of use to the next crop. Now even if cattle manure contained no 
plant food it w ould have the effect of opening up such a soil. This would 
allow the plants’ roots to go easily in all directions in search of food. The 
plant would then be in a position to make the best use of this and thus give 
a better crop. A very good example of the value of opening up the soil is to 
be seen in the use of coal ashes in South Arcot. Coal ashes are of practically 
no value as a manure, i.e., they contain practically no plant food. Yet ryots 
of South Arcot wall often pay as much as Rs. 3 a bandy load simply because 
these ashes improve the texture of the soil. 

In w et lands also cattle manure is of great value not only as a supplier of 
plant food but on account of the w’ay in w^hich it improves the phvsical 
condition of the soil. The decayed vegetable matter in the case of light soils 
with very free drainage enables the land to retain moisture. At the same 
time it improves the texture of heavy soils and allows of a movement of w ater 
in the soil, i.e., it prevents the w'ater from stagnating. 

Having now’ seen in what way cattle manure is useful, the next thing to 
learn is how’ to prepare the best cattle manure by means which are within 
the reach of every farmer. The best methods which are employed by the 
farmers of the Madras Presidency w’ill be described. There is no doubt 
whatever that the Tulu farmers of South Canara district make much better 
cattle manure than is made anywhere else in the Presidency, and any one 
who compares their paddy crops w’ith those of the Malayalam country wall at 
once see that it pays them to do so. The cattle sheds are constructed wath 
the ordinary materials at hand but the floor of the shed is sunk into the 
ground to a depth of tw o or more feet. The cattle if valuable are kept tied 
up or if of not much value are simply let loose in the shed. Where jungle 
leaves are plentiful, these are daily collected and scattered on the floor of 
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the shed to cover the droppings made by animals in the previous day. 
These green leaves form bedding for the cattle for the next day, when the 
same method is again adopted and this continues until the sunk floor is 
raised up to ground level. Where jungle is scarce, the people send out 
children or old women to collect leaves which fall down from trees, and it is 
quite a common sight to see near the cattle shed a stack of dried leaves 
which are used as required, for bedding. By this means all the dung and all 
the urine besides a very considerable amount of vegetable matter go to 
make the manure. The feet of the cattle tread this down and make it 
sufflcientlj^ compost to check too rapid decay. When the shed is full the 
manure is removed usually to a corner of the held where it will be required, 
neatly stacked and covered with soil. 

In part of North Arcot district the following method has been described 
by which t-he urine is collected. The droppings of cattle are collected from the 
floor, dred in the sun and beaten to a fine powder. This is spread on the 
floor of the cattle shed as bedding and its use is to soak up the urine voided 
by the cattle. Next day this bedding is removed to the manure pit and fresh 
bedding is made from the fresh droppings of the cattle. Another method 
which has been tried and found useful, especially in places where litter is 
scarce, is to provide dry sandy earth as bedding. A layer of about three 
inches deep is spread on the floor and each morning after the dung has been 
removed this is raked over so that fresh dry soil is placed where the urine is 
usually voided. ' After a fortnight or so this dry earth, which has soaked 
up most of the urine, is removed and spread over the dung heap. This 
method could well be adopted in dry districts. In Coimbatore and in Tinne- 
velly where ryots dig pits in which they store their cattle manure and which 
they periodically cover with tank silt, this dry earth method impregnated with 
urine might easily be substituted, as at present no attempt is made to conserve 
the urine which should form a valuable adjunct to the manurial value of the 
cattle dung. — Madras Agricultural Calendar. 


ERADICATION OF WEEDS. 


Experiments on the destruction of weeds by spraying, conducted 
by the Department of Agriculture, Surinam, have not yielded very 
favourable results. The mixture employed was an arsenical preparation 
consisting of 1 kilogramme white arsenic, 4 kilogrammes Soda, 
and 160 litres of water. The arsenic and soda were first boiled 
together in ten litres of water until quite dissolved, and the mixture 
made up to 160 litres. Spr.-iying was carried out at the beginning of the dry 
season. All the weeds were killed, but by degrees, new growth appeared, 
especially of " Para grass. ” 'I'he more tender plants were* evidently quickly 
destroyed, but the stronger were only partly injured, so that these afterwards 
overgrew everything else. Hevea and Plantains Were not injured. Experi- 
ments to clear the ground completely of weeds were unsuccessful: the worst 
weed, Cyperus rolundus (Kora.— E») always reappeared, as its tuberous 
rootstock was not killed. 




ENTOMOLOGY. 


LEAF MINER OF CITRUS (PHYLLOCNISTIS 
CITRELLA STAINTON). 

The caterpillar of this Tincicl moth mines underneath the upper or the 
lower epidermis of the youn^ leaves, thus causing them to curl up. 

The mines occur also underneath the epidermis of the youn^ twigs. 
The mine often begins near the midrib, runs towards the base of the leaf 
where it takes one or two turns, runs alongside the margin and takes one or 
two turns and then approaches close to where it began. 

The course of the mine is marked out by a narrow band of brownish 
frass and the mine itself has a silvery appearance. The bands of frass 
frequently trace out curves that resemble a stocking foot. Not infreciuently 
four or live caterpillars may be present in a single leaf. 

The caterpillar is very small being about 2’SO mm. in length. It is 
green, Hat, distinctly segmented and has a comparatively large, triangular 
head with a projection in front of the antenn;e. The antenna terminates in 
two, tinger-shaped, blunt processes the outer one of which is the larger. 

The mouth parts are complex. They consist of a pair of sharply- 
pointed teeth, a pair of sickle-shaped, chitinous processes with serrated, 
cephalic margin and a membranous hood; the sickle-shaped processes cross 
each other when in action. There are no legs nor prolcgs. 

The pupa of the moth is formed below a close web of white silk under 
the folded margin of the leaf. It is yellowish-brown in colour and almost 
2 mm. long. The posterior end bears dorsally two, sharp, cone-shaped 
processes. The anterior end is provided with a comparatively long, sharp 
heavily chitinised, sickle-shaped process whose function doubtless is that of 
rupturing the cocoon. I'he black eyes are often distinct when the venter of 
the pupa is in view. The abdominal segments bear on the dorsum stout, 
sharp, backvvardly directed spines, while there is a row of long hairs on the 
sides of the abdomen. The antennal sheath reaches almost, sometimes 
quite, to the apex of the abdomen. 

The moth has a silvery appearance. The apex of the forewing is 
yellowish and bears a broad fringe. There are several rows of black-tipped 
scales in the fringe^and these black lips form distinct transverse bands. At 
the apex of the wing is a distinct black spot. 

(I have reared a very .similar moth from the leaves of Melia azedarruh. 
The pupa, however, shows points of difference. The cephalic process here 
is not sickle-shaped but triangukvr, and its base is serrated laterally on each 
side). 
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The caterpillars are subject to the attack of small, black chalcids, the 
larvae of which feed externalh’ on the caterpillar. While these parasites no 
doubt do a great deal of good they do not seem able to keep the moth from 
being injurious. Were the attack noticed early enough a spraying with 
tobacco extract might do some good. The attack, however, has usually 
passed before the casual observer’s attention is drawn to it. The citrus 
grower should make himself acquainted with the first symptoms and be on 
the outlook for them. 

On occasion the folded leaves ai‘e subsequently tenanted by mealy-bug, 
Pseudococais .s/>., and they continue the injury. Pseiidococci, however, are 
less injurious in Ceylon than they lire in many other countries. Here they 
are attacked by various enemies the two chief being the caterpillar of the 
Lyccenid, SpnJj^is epim. West, and a Cecidomyiid ( Diadiplosis coccidivora, 
Felt). 

The larvje of the Cecidomyiid are orange coloured maggots while the 
caterpillar of the L.\caenid is covered with white wax and is not easijy 
distinguished among the mealy bugs; it has a small, black head and the anal 
end is heavily chitinised while the body is thickl\ covered with stout 
hairs. There are four pairs of abdominal prolegs and a pair of anal prolegs. 
The hooks of the prolegs are in two series in a longitudinal, curved band on 
the inner side and there are also a few isolated hooks on the outer side. The 
thoracic legs taper somewhat rapidly to the tip. 

Other insects that have been observed or recorded recentl\' as doing 
more or less damage to citrus trees in Ceylon are : — 

Walkeriana sp. 1'his large Coccid encrusts the stem and branches. It 
is heavily parasitised by an Agromyzid, Cryplocluviuiti cmiipcime, Knab., 
the maggot of which lives internally in the Coccid forming its pupa 
rium there. Tlie scale is attended by a species of Crcinasfo^aslrr, but 
the ants do not succeed in deterring the CryplocJuvtuin. 

1 have observed a coloiu' of Walkeriana that was practically wiped out 
by the caterpillar of a Pyralid. The caterpillars fed on the scales under 
the shelter of a web of dirty white silk. Many of the scales had been killed 
by the Agromyzid, but I think that healthy .scales are also subject to attack. 

Coccus viridis, Green. ( (been Bug) 

Lepidosaphes heckii, Newm. This Coccid infests the fruit and leaves 
causing the latter to crumple. 

Toxopieva sp. This Aphid is occasionally found on the young shoots but 
does not become numerous enough to do much damage. 

Tetranychus mytilaspidis, Riley. A mite that closely resembles this 
mite occurs on the leaves causing them to turn yellow. 

Apo^onia comosn, Kav. This rnelolonthid beetle has been reported as 
eating the leaves. ♦ 

Occavsionally, from fruit that has fallen prematurely, small bright-eyed 
flies emerge. These are Drosophilids whose habit it is to lay their eggs in 
fermenting material. The fruit has fallen from some cause or other and the 
flies probablS’ infested it as it lay on the ground. 

A, RUTHERFORD. 
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“SLUG CATERPILLARS” OR “NETTLE 
GRUBS” OF TEA. 


The Caterpillars of Limacodid moths are popularly known as “Slu^^ 
Caterpillars” or “ Nettle Grubs.” The former name has reference to the 
fact that they move with a gliding motion like slugs, the latter to the fact that 
many of them bear spines with nettling properties. It is commonly supposed 
that the glands secreting the urticating liquid are situated at the bases of the 
spines and that when a piece of the brittle spine is broken off in the skin 
some of the Huicl gains access to the skin and sets up an irritation. 

The larvie feed in exposed situations. Those that have spines with 
urticating properties are very brightly coloured, while those without such 
spines are inconspicuously coloured ; the former are warningly, the latter 
protectively, coloured. 

The cocoons are dense and the moth escapes by a circular lid at one 
end. Several species feed in the larval stage on tea and at times do a 
considerable amount of damage. Their appearance ought to be familiar to 
everyone in charge of a tea plantation and their potential powers of de- 
struction realised. An attack usually begins in a small way and gradually 
increases in intensity ; and if the earliest caterpillars are systematically 
collected and destroyed much work and expense will be avoided. They 
should be collected by means of forceps or the collectors should wear some 
stout covering on their hands. 

In the case of a bad attack spraying the plants attacked with an arsenical 
poison may be resorted to. Paris Green and lead arsenate are the two best 
known arsenicals, and of these lead arsenate is to be preferred, cis Paris 
Circen is liable to ' burn ’ the foliage owing to its containing more or less of 
the soluble arsenious oxide. When Paris (rreen is used as a dry application 
it should be mixed with six or seven times its own weight of freshly slaked 
lime. Lead Arsenate is usually used as a spray at the rate of 4 lb. 
to 100 gallon.s of water. 

As arsenicals are poisonous there is naturally a prejudice against their 
use. In the United States of America, hou*ever, Paris Green and arsenate of 
lead are largely used. Indeed it would be almost impossible to grow cotton, 
apples, peaches, tobacco and vegetables without them. 

With regard to the danger from the use of arsenicals Mk, Morl.att in 
Farmers’ Bulletin No, 127 says:— 

“The poison disappears from the plants almost completely within 20 to 
25 days, and even if plants were consumed shortly after the application an 
impossible quantity wotild have to be eaten to get a poisonous dose. To 
illustrate, in the case of the apple, if the entire fruit were eaten, core and all, 
it would take several barrels at a single sitting to make a poisonous dose 
( Riley) and with the cabbage dusted as recommended above ( 1 ounce Paris 
Green to 10 lb. of lime ) 28 heads would have to be eaten at one meal 
to reach this lesult. ” 
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In the case of tea it does not seem to the writer that any real danger 
from the application of arsenicals need be apprehended. If the poison were 
applied after a round of plucking and the next pluckings rejected, the foliage 
that would have unfolded by the succeeding plucking would practically be 
free from poison. In order to avoidieven the appearance of danger, pluckings 
from the sprayed area might be rejected until there had come forward a new 
growth, that had been in the bud stage at the time of spraying. Any doss 
would be amply repaid by the freedom of subsequent crops from‘ the 
depredations of caterpillars. 

For those who do not care to resort to the use of arsenicals the only 
practice that can be recommended is to thoroughly prune the infested area, 
burning all prunings and any refuse lying on the ground. The primed 
bushes should thereafter be carefully searched for cocoons and the surround- 
ing bushes for stray larvm. 

Whether by collecting, spraying, or pruning and burning an endeavour 
should be made to prevent the emergence of a fresh brood of moths. 

Arsenate of Lead can be obtained from Messrs. D. Waldie & Co., 
Konnegar, Calcutta at Re. l/- per lb. and from Messrs. Heatley & Gresham 
Ltd., Calcutta in 20 lb. kegs at — 6/6 ^^r lb., in 50 lb. kegs at — 5/9 per lb. 

THOSEA RECTA, HAMP. MORAWAK KORALE NETTLE-GRUB/* 

This nettle grub has been recorded from Ambegamiiwa, Balangoda, 
Dolosbage, Morawak Korale, Badulla, Nawalapitiya, Yatiyantota, Dehiowita, 
(on Albizzia), Galaha, Deniyaya, Nilambe. 

The caterpillar is about ^ inch long. Small thoracic legs are present and 
can be seen with the aid of a pocket lens. 

The colour is variable. The ground colour is bright orange or green 
and there are three, bright crimson, purplish or brownisli areas on tJie 
dorsum, the most anterior of which is narrow and slightly constricted at two 
points, the middle one broad and diamond- shaped with a lateral expansion 
on each side, and the posterior one of intermediate width and more 
or less deeply constricted. 

These dorsal areas sometimes bear shining white spots, one at the caudal 
end of the most anterior, one near the cephalic end and one on each lateral 
expansion of the middle, and two, one behind the other, on the posterior 
dorsal area. There are two rows of spiny tubercles on each side, one just 
outside the dorsal areas and the other low down on the side. 

The cocoon is attached to leaves or twigs. It is about 3/10 of an inch 
long, oval, dark-brown with lighter patches. The adult escapes by a circular 
lid at one end. The pupal skin protrudes and may even come to lie outside 
the ruptured cocoon. Between the eyes of the pupa is a sharp, transverse, 
slightly pointed, chitinous ridge. This may be used to cut the lid in the 
cocoon, though Hampsox states that the lid for the escape of the imago of 
Limacodide'e is prepared by the larva. 

In Euclea indetennina, Boisd., a Limacodid of America, there is said to 
be a prominent, hornlike process extending above and between the eyes. 
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The imago issues from the cocoon in about 20 days. It will be recog- 
nised from the following description which is that of a male : — 

Head, abdomen and thorax brow’n. Triangular brown patch with a 
bronzy sheen at base of wing ; sharply defined outwardly by a pinkish- 
white, transverse, slightly oblique band. Similarly coloured area caudad of 
costa except at base and apex, and another at anal angle of wing. The rest 
of the wing is of a pinkish -white colour. 

THOSBA CANA, WLK, THE GREEN NETTLE GRUB.” 

Green states that the caterpilhir of this moth is practically indistinguish- 
able from that of 7. recta. It has been recorded from Kelani Valley, 
Elpitiya, Avisawella, Galaha, Deniyaya. 

In India it feeds on castor. 

THOSEA CERVINA. MOORE. 

Thosea ccrvina, which is stated by Watt and Mann to be a pest of 
tea in Assam, has been found feeding on Piper nigrum at Bandarawela. 

Watt and Mann state that the cocoons of this moth are to be found 
at a depth of 1 to 1^ inches below the surface of the ground. 

NATADA NARARIA. FRINGED NETTLE GRUB. 

This is probably the most destructive of the nettle-grubs of tea in 
Ceylon. 

A correspondent recently wrote, “ About 80 acres are covered with them 
and the leaves are dropping off the bushes. . . . They are getting at 

the young stuff as well as the old.^’ 

Leaves that have been attacked are eaten in patches through to the 
upper epidermis, and the epidermis that is left bears a pattern of curving 
lines and is covered witli an iridescent substance that gives a sticky 
appearance to the leaves. The margins of old wounds are surrounded by 
a dark coloured ridge. 

The eggs are not conspicuous. They are Hat, oval and transparent and 
are deposited singly on the upper surface of the leaf. 

The caterpillar is about i in. long. Thoracic legs are not absent as stated 
by Green (Circ. R.B.G. Series 1 No. 19). They arc reduced but can be 
seen with the aid of a pocket lens. The head and prothorax are retractile. 

Along the median dorsal region is a broad, purplish band bounded by 
an orange coloured band. The purplish band is contnicted twice and on 
the margin of each expanded portion is a crimson spot. Laterad of the 
orange band the colour is bright green. Along the edge of the orange band 
are nine tubercles l^earing small, dark-tipped spines. On each side dorso- 
laterally are eleven long, pointed tubercles bearing spines. The members of 
the terminal pair are somewhat separated from the rest and project 
caudally. 

The third in order from the cephalic end is suffused with purple and 
there is also a purplish area caudad of the four most anterior tubercles and 
the spines of these tubercles are purplish in colour. Younger larvae have 
the purple dorsal band less well marked and nearly full grown ones may be 
without the stripe altogether. 
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Many of the larvie perish from a disease. They become brownish in 
colour, somewhat i^loss\- and turgid. They retain their shape for a time but 
the tissues have broken clown into a brownish slime. 

The larv^ae are attacked by a parasitic Hynienopteron, an Ichneiimonid 
with clouded wings. 'Fhc correspondent referred to above stated that “ a 
sort of a cross between a tly and a wasp is buzzing about the affected parts,'^ 
This may well refer to such a parasite, though but one Ichiieumonid was 
obtained from the material sent. 

The cocoon is dark brown in colour, about 1/6 inch broad and 1/5 inch 
long, and is covered with a thin web of brown hairs. It i^; attached to the 
leaves or twigs of the plant or to fallen leaves and rubbish below the tea. 
There is a sharp, transverse, strongly chitinisecl ridge of chitin between the 
eyes of the pupa. 'I'he moth may emerge in 17 days. Sometimes the empty 
pupa case lies free from the cocoon, sometimes it is cpiite enclosed, and 
there are all gradations between these two conditions. 

Male. F'orewing whitish at base, reddish-brown, with a central black 
dot in middle area. The reddish-brown area is bcunded outwardly by a 
black line backed by a much more distinct whitish band. The fringe and 
edge of the wing is brown. Antennae are bipectinate. Expanse 12-20 m.m. 

Female. The female is larger ( 22 in. m. ) and the antemue are simple. 
Forewing reddish-brown except for a broad band of paler brown towards 
the apex. At the junction of these two areas is a black band. Black scales 
are scattered all over the wing. The insects on emergence in coniinement 
have a habit of clinging in an upright position to the side of the cocoon. 

The moths vary in colour. One lot was much darker than those des- 
cribed above. In the female the band separating the darker basal area and 
the lighter apical areas is Y-shaped and in the basal area is a black spot. 
The only difference noted in the larva as compared with the larva described 
above was that the band bordering the purple band was pinkish and not 
orange. 

Nalada nararia lifts been recorded from Passara, (h)nakelle, Rangalla, 
Badulla, Demodera, Haputale, Numunukula, Dolosbage, Aranayake, Elkaduwa, 
Kattota, Wattegama. 

Different species of Limacodidie seem to be socially inclined. 

Among a colony of Natada nararia were two larva* of a different 
species. They are reddish-brown in colour, except the lateral nnu*gi ns of 
the last four segments which are orange yellow in colour. There are hair- 
bearing tubercles on the dorsum and along the lateral margin but the hairs are 
short and of the same colour as the body. 

The tw'o posterior processes are conspicuous and divergent. On the 
second abdominal segment is a median, dorsal, hairless tubercle. 

The younger specimen has a conspicuous white spot just mesad of the 
orange coloured band on the antepenultimate segment. 

Unfortunately both larvae perished. 

On the upper surface of the same leaves as w’ere providing food for the 
Naiada nararia was a small ( about 4 m.m., ’ oval, greyish-white cocoon of 
a Limacodid. 
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The moth that enieri^ecl from this has its win^^s blackish towards the 
apex, near which tliere is a distinct sooty-coloured area. 

The frin^^e of the front wing is dark, that of the hind wing whitish. 

The pupa bears a strongly chitinised, sharp, transv^erse ridge between 
the eyes. 

PARASA LEPIDA. CRAM. BLUE-STRIPED NETTLE GRUB. 

This caterpillar has been reported from Ratnapura, Peradeniya, Watte- 
gama and Marawila. 

It feeds on Cacao, Coconut, Plantain and Coffee as well as on Tea. 
Lefroy states that it feeds on Castor and Mango in India, has'been recorded 
as abundant on Asphal ( NcpJialiuni lotigaua ) and has been reared on 
Country Almond ( Tenninalio calappn ). 

The eggs are oval, flat and overlap each other. 

The caterpillar is about 4 inch long when full grown. The general 
colour is greenish-yellow with three broad, pale-blue longitudinal stripes 
each edged with blue-black, one mid-dorsal and tjie others lateral. Between 
the mid-dorsal and lateral stripes on each side is a row of tubercles bearing 
spines in tufts. Another row runs ventrad of each lateral stripe. The spines 
are green with black tips. Several of the spines on two pairs of dorsal 
thoracic tufts and also on a pair of tufts near the anal end are modilied into 
stout, brownish, cylindrical processes. Arranged round the posterior end 
are four large tufts of short black hairs. On the dorsum of the prothorax 
are two small, black plates of chitin, straight on their mesal margins. 

Green records hymenopterous parasites of the genus Apantcles as having 
been reared from caterpillars. Apanteles sp. are internal parasites. When 
full-fed it is their habit to issue from the host and spin, often in immediate 
proximity to the host, white cocoons. These have been mistaken by persons 
ignorant of their true nature for eggs of the larva and destroyed. 

The cocoon is hemispherical and dark brown and is usually placed on 
the tea stems. The pupa is provided with a sharp, transverse ridge between 
the eyes. The moths emerge in from 4 to 5 weeks. 

Hamfson characterises the moth as follows: — 

MaU, Head green, red-brown at the sides; thorax green with a brown 
stripe on the vertex ; abdomen brown ; forewing pea green ; a red-brown 
basal patch on the costa ( front edge of wing ) ; outer area red-brown, widest 
at inner margin. Hind wing yellowish at base, red-brown towards outer 
margin. Legs with joints pale tipped. Expanse 30 m. m. 

Female. The red-brown stripe on the thorax wider and nearly the whole 
of the hind wang red-brown. Expanse 42-50 m. m. 

TERMITES. 

The Editor, “Tropical Agriculturist.'' 

Sir, 

I have read, with interest, Mr. Rutherford’s Entomological Notes 
in the April number of this Journal. 

With regard to his proposed measures against the Tea Termite which, 
from the symptoms described, must be either Calotennes mili laris or 
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C. greeni, I am afraid that any attempt to find and destroy the nests will be 
doomed to failure. For, as I have shown in my note on Calotermes mililarts 
(T.A., March 1907, p 181 ), this species does not make any nests comparable 
with those constructed by many species of Termes. The same holds good 
for C. grecni. There is no specialized queen, and no true worker caste. 
The apparent workers are all immature males and females. The adult 
females may be either winged or apterous. Many of the latter form occur 
in every colony and may be distinguished by their darker colour and firmer 
integument. The eggs, instead of being elaborated in enormous numbers 
by a single queen, are produced in comparatively small numbers by these 
small iinspecialized females which are responsible for the increase of that 
particular colony, reproduction taking place within the galleries of the 
infested stems w^here individuals in all stages of growth may be observed. 
Winged individuals are apparently produced only intermittently. They 
probably desert the original home to find fresh colonies elsewhere. 

My experience of the “Ant Exterminator'^ is that this apparatus is of 
no use against Calotenties in tea bushes. It was found that the fumes w^ould 
not penetrate the galleries, owing to the fact that they are blocked at 
intervals with earthy matter. The action of Carbon bisulphide would be 
limited for the same reason. Dilute phenyle, poured into the larger open- 
ings (when exposed by pruning), has proved useful in some cases. It 
appears to disgust the insects and prevent further extension of their wwk. 
But where a stem is badly infested, it is better to dig out the bush and burn 
it in situ, thus ensuring the complete destruction of the contained colony of 
Termites. 

In my note ( loc, cit. ) I employed the term “ worker " loosely. As 
explained above, these apparent workers are really full-grown larvie. 

E. ERNEST GREEN. 


Camberley, 24th May, 1914. 


(NOTE BY MR. RUTHERFORD.) 

I did not write that the nests should be “found and destroyed.” Surely 
when soldiers, w^orkers and nymphs are present — and Mr. Green on one 
occasion found eggs in the galleries — there we have a nest ! In his letter 
Mr. Green says : “ Winged individuals are apparently produced only inter- 
mittently.” In his journal he has left few records of the type of insects found 
in the giiUeries. But one reads — “ one larva, two nymphs, and half-a-dozen 
winged adults ;” apparently the apterous females are not always present, unless 
they are here included under ‘ nymphs/ A case of C. greeni is also of interest 
in this connection. A colony was obtained from the fallen branch of a tree 
(had this tree been tunnelled from the roots upwards ?) and the colony in 
confinement produced “larvse, soldiers, nymphs and winged insects.” 

It is thus possible that winged insects play a greater part in the dissemi- 
nation of the insect than is generally supposed. 
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In the articles cited Mr. Green states that '‘the insects apparently 
effect their entrance throuj^h the roots working up first into the stem and 
later into the branches.’^ So far as the writer is aware there are no facts 
which prove that the reverse direction may not be the true one. 

With regard to dilute phenyle there is no record in Mr. Green’s journals, 
as far as I can find, as to its having proved useful against C. militaris. 

The supposition that the action of Carbon bisulphide would be limited 
for the same reason as that of the “ Ant Exterminator was limited, is not 
warranted. 

1 do not know that it has been demonstrated that “ the apparent workers 
are all immature males and females.^’ 

Mr. Green still uses his terms somewhat loosely. How can a worker be 
a full-grown larva and at the same time an immature male or female ? Perhaps 
by immature, potential is meant. 

But, was Mr. Green aware when he wrote the article cited that the 
workers are potential males and females ? There is nothing in the article 
to suggest that he was. 

A. R. 


HARDWOOD TIMBER. 

The Solomon Islands contain some very valuable timber, but so far very 
little has been done to establish an export trade, although spasmodic attempts 
have been from time to time made to introduce it into the Sydney market. In 
this there has always been considerable difficulty, as, in spite of the increasing 
scarcity of timber in Australia, there seems to be a prejudice among those 
connected with the business against island timber. A market has at last been 
found for “dilo ” timber, scientifically known as Calopliylluw iuopliylltini. It 
is believed to be used in furniture making. Of this timber there is a practi- 
cally inexhaustible supply. The timber of the tree Afzelia hijngn appears to 
be absolutely impervious to the attacks of white ants, and to those of the Teredo 
navalis almost so. This tree grows everywhere in the Solomons and reaches 
a diameter of 2 feet. One well-authenticated case is known of a house post 
of this timber having been in use so long ago as 1863, and the post is still 
sound. Such a timber would be apparently invaluable for railway sleepers or 
for wharf piles. Another valuable timber closely allied to the “ kauri ” of 
New Zealand, is known to exist in certain places, and proposals to turn it to 
account are under consideration. There is a good demand for this class of 
timber locally,, and it could certainly be put on sale at a lower price than at 
the exorbitant rates demanded for New Zealand kauri by the Svclney 
merchants. A small saw mill was at one time working on the Guadal canal, 
and the government gave an order for rough timber which turned out to be 
of a most satisfactory quality for the purpose for which it was intended, but 
an order for a further supply could not be executed. Another saw mill has 
recently been started, and the owners should be able to dispose locally of all 
they can cut. — Chamber of Commerce Journal. 

[.Calophyllum inophyllum is the Domba, the wood of which is much 
used in Ceylon, while its fruits are the “ Punnai nuts ” of commerce — Ed.] 
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POULTRY. 


THE STALENESS OF BREEDING STOCK. 

BY H. HEBRON. 

Many people will now have a lar^iie number of chicken.s out; they will 
have been hatching egj^s from certain pens of fowls for cjiiite a lon^ time ; but 
they cannot hope to prolonjf the breedinj^ season month after month and j^et 
tirst class results. The stock birds commence to tire, and possibly l'>efore lon^ 
the e^i^s will be hardly worth incubatiii)^. Still, when the birds show si^ns of 
staleness in April and early May, just in the hei^^ht of the season, it is often 
most serious for the poultry farmer ; there is a bin demand for chickens, 
hatching eggs are still good to sell, and a determined effort should be made 
to keep the stock-birds in tip-top condition so that the eggs will be tit for 
incubation, and likely to hatch out satisfactorily, 

When a Hock is run-do'vn, the pullets can be seen lurking under hedges, 
they do not appear eager for their food, and, unless the day is very bright, 
many of them will remain most of the time indoors. Take a glance round 
your stock birds, see that all of them are fairly red in the conib, handle them 
to see that none is exceptionally fat. Those poultry-keepers who persist in 
giving a lot of soft food during the spring months will surely pay for it. It 
may have a tendency to increase the number of eggs, but it docs so at great 
cost from a breeding standpoint. Big supplies of nourishing soft food soon 
induce laziness, which is usually followed by the birds getting into overfat 
condition ; liver trouble may set in, and even male birds will not perform 
their work properly on such a diet. Over-feeding must be carefully guarded 
against. 

Birds which have free range on good grass land, where vegetable and 
insect life is abundant, should not have more than one full meal daily ; and it 
is better if this be served in two parts, a little early in the morning and late 
at night. Sound English wheat should form the principal grain used. This 
can never do any harm, since it will not overfeed the birds; indeed, it will 
induce a fairly plentiful supply of eggs, which will not only be more fertile, 
but in which the germs will be stronger, and which will hatch out much 
better with a reduced number of “dead in shell. Persons engaged in breeding 
operations do not reciuirc the largest number of eggs ; it is more important to 
them to get a fairly good supply, but with almost every one strongly fertilised. 
And this can only come where the stock birds are properly attended to, 
decently housed, and, of course, kept in the best possible breeding condition 

Insects will soon be prevalent. Once fowls get attacked with these pests 
it is surprising how quickly they go off form. I have seen dozens and dozens 
of infertile eggs laid by a pen of fowls that for a time were in sound condition, 
but unfortunately were attacked with insects. The male bird was almost 
worthless, and of course the eggs for hatching purposes were a downright 
failure. It is a good plan to have a change male bird for every pen. Run 
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each on alternate weeks, and when the restinji period is on, feed him on 
most nourishinij soft food, with a fair supply of cooked meat. Do not stint 
the supply given to male birds. 

Just now there will he many birds producing double-yolked eggs, or 
eggs with soft shells, possibly laid from the perch. These complaints are 
always more prevalent during the height of the laying season than at any 
other period. Sometimes the soft-shelled egg habit is brought about by 
fright ; a dog, for instance, may enter the pen, and anything of this kind has 
a tendency to encourage the birds to lay these eggs ; but in nine cases out of 
ten it is excessive feeding on hot, soft food which is at the root of the evil. 
Breeding stock cannot be expected to keep in the best possible condition for 
any length of time. 'I'hree months at a stretch is an ample period to breed 
from the same pen of fowls. If a furl her lot of chickens is reciuired, all the 
stcck birds should be removed to fresh land, or. better still, be given an entire 
rest with change of diet. It is surprising how beneticial this rest proves in 
many cases. — Poultry. 


THINGS TO REMEMBER. 

Irregular feeding is often the cause of many disorders in poultry. 

Charcoal is cheap enough, and is an excellent thing for poultry. 

The absence of green food means an undesirable pale colour in the 
yolks of the eggs. 

Laying hens should have all they can eat, and this should be of a high 
grade character. 

In hot weather it is no indication that the fowls have had enough if 
they leave their food. 

Neglecting to give fowls a regular supply of water is a serious matter. 
Dark combs arc often an indication of neglect in this respect. 

Sudden changes in the system of feeding are often responsible for 
vexation and loss. Any contemplated change should be made by degrees. 

Cockerels to be fattened lor the market should be fed well from the 
first, and coniined in a small space. They will be profitable only when 
turned off in the shortest po.ssible period. 

Do not waste feed on unprofitable stock. It is only when the returns 
show a profit over cost of production and keep, that birds should be retained. 

It is impossible to raise vigorous stock if these are not kept in the pink 
of condition. Protection from climatic extremes, absolute cleanliness, and a 
good supply of L^reen feed are essentials to this end. — Feathehkd Life. 


COTTON-SEED MEAL FOR HENS. 

The Mississippi St.vtion Bulletin recently reports on the value of 
cotton-seed meal for laying hens. This is also noted in the Experiment 
Station Record (Vol. XXX, No. 3). 
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This bulletin is a preliminary report of experiments in progress. Results 
of six months’ work tend to show “ that cotton-seed meal used as the chief 
source of protein is palatable to fowls, and that when fed judiciously on it 
they will produce eg^^s ; that hens fed on cotton-seed will produce eggs when 
eggs are highest in price ; that as far as can be determined, the general 
condition of the cotton -seed meal-fed fowls seems just as good as the 
condition of those fed on beef scrap ; that the tendency was to lose flesh 
and not get over-fat, although the fowls were allowed access to the feed at 
all times ; and that there is a good margin of profit from hens when given 
a properly balanced ration.” — Agricultural News. 


CAUSES OF INFERTILE EGGS. 


It is probably only a matter of a tew weeks until the complaint will be 
heard in all its monotony, “ Why are so many eggs infertile ? ” A little 
advice at the outset, before the eggs are wanted for hatching, may be of 
service in giving warning against some of the causes of sterile eggs. Only 
in this way can they be avoided. There are constitutional weaknesses over 
which the poultry keeper has no control, and other failures which cannot be 
anticipated. At the same time, theie are many cases of infertility that are 
due entirely to bad management during the important period of producing 
the egKs. 

TOO YOUNG PARENTS. 

A large number of infertile eggs are due to the use of immature breed- 
ing stock. This is a fatal mistake, especially when breeding early in the 
year. Steps should be taken, as far as possible, to ascertain the age of the 
male birds before purchavsing them. The ages of pullets are readily 
estimated, since this is a matter entirely in the hands of the poultry keeper 
himself, as he usually breeds his own. The males, on the other hand, have 
to come from an outside source. It is a very wise measure to deal only 
with those in whom trust must be placed, because, unfortunately, credence is 
not always to be placed upon the word of the seller. If the males are 
obtained in the autumn or early winter there is not much danger of getting 
young stock, since the appearance of the birds gives a fair idea as to the 
tithe of year when they were hatched. On the other hand, if the males are 
obtained just on the eve of mating, there is no guide in the appearance of 
the birds as to whether they were hatched in February or May, This may, 
and often does, make all the difference between infertile and fertile eggs. 
A further reason why the male bird should be obtained some time before he 
is to be used is in order that he may get accustomed to the altered condi- 
tions, and become thoroughly acclimatised before entering the breeding pen. 
It is frequently noticed that for two or thiree^weeks after the arrival of a new 
cockerel he goes “ off colour,” and is quite useless in the pen. The reason 
for this is that he has the dual strain of the breeding pen and change from 
that to which he has been accustomed. 
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BREEDING STOCK TOO FAT. 

A cause that is rarely suspected is that the male birds are too fat inter- 
nally. Not only does this tend to infertility, but it is the cause of chickens 
being found dead in the shell. In every stage of the fowl’s life internal fat 
is bad, but never more so than in the breeding season. It must not be 
inferred that the birds should be starved into a lean condition for breeding 
purposes, for this would be quite as bad as erring in the opposite direction. 
They may be brought into the proper breeding condition by giving foods of 
the right kind. Food must be of strengthening nature, and everything that 
tends to store up fat must be studiously avoided. It must be remembered 
that the sexes are brought together in the breeding pen. Although a fairly 
good yield in eggs is wanted, yet numbers arc not the first consideration, 
and conse(iuently food should not be of the same nature as that given to the 
general laying tlock which is kept without males and forced to lay the 
market egg. A different object is the view for those occupying the breed- 
ing pens, and a limited number of eggs that have naturally matured and are 
produced in due order without forcing, are the eggs that show the highest 
percentage of fertility. The parent stock, fed principally on hard corn — 
preferably wheat and oats — will maintain the hardy condition so essential in 
stock birds. 


NUMBER OF HENS WITH MALE. 

This is a question upon which there exists a great diversity of opinion, 
and it is one that cannot be settled off-hand with an answer that would be 
universally suitable. Not only do breeds vary greatly in their fertilising 
capacity, but individualism has to be considered. One one point, however, 
all are agreed. The non-sitting breeds can take several more hens than can 
the heavy and less energetic varieties. It may be accepted as a general rule 
that eight to twelve hens may be allowed to run with such breeds as 
Leghorns, Anconas, Cainpines, and those of similar characteristics, while 
seven or eight will be sufficient for birds of the Plymouth Rock type. 
Furthermore, and this applies to all breed.s, the number running with the 
male should be fewer earl\' in the season than may be allowed when the 
year is more advanced, 

HOUSING THE BREEDING STOCK. 

It is no uncommon thing to sec the selected breeders roaming at large 
throughout the winter in cold and exposed places, where little or no shelter 
is available. This is a mistaken method to adopt if fertile eggs are to be 
secured in the early spring. The past two or three months have not been 
remarkable for severity, consequently no harm would follow the free range 
system. As a matter of fact they would be better if so kept until mating, but 
during a cold or snowy spell it is es.sential that the fowls should be brought 
nearer to the farm buildings for shelter. During the breeding season it is 
desirable that the birds should be confined. This, however, is only necessary 
until the eggs have been secured that are intended for hatching purposes, 
when the birds may he liberated if desired, and the male birds removed. 
Comfortable and warm housing has more to do with obtaining fertile eggs 
than is generally imagined.— Fkathered Life. 
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CHICKENS IN SPRING. 


When the sun shines on the chickens and the earth is teeming with 
insect life, and part of creation bursts into being to feed another part, and a 
lot of the little birds are luxuriating in a dust-bath and opening their feathers 
to the sun, I like to see a 11\* of some sort pass just over them. Up they jump 
and away they go; their little necks are stretched to the full extent until one 
catches it. If it be large enough to require the captor to stop in order to 
swallow it, the sight of it in liis beak makes him the envied of all the others. 
And although the event is not so disastrous to him as it has been to the Hy, 
he has to suffer the same chase. Very often he goes until he is “out of 
breath,” and he is obliged to drop his prize, which becomes the prey of 
another. 

Let the hen give her danger call while the chickens are dusting; see how 
they start, and mark the clouds of dust they raise. I am fond of watching 
these things, and childish as they may seem, I dwell on them, because they 
are in reality essential to the well-being of chickens. They multiply troubles 
who would improve or teach Nature. When I see chickens brought up on 
the hot-house plan and seldom allowed to get fresh air, I cannot help contrast- 
ing them with the healthy rogues basking on a naked but dry bank, and 
bearing all the inclemency of the early months. Only one thing really 
torments me, and that is snow. Save me from snow — no scratch for hens 
or chickens, no grubs, no worms, no insects. The food sinks in deep, and 
chickens have not the reindeer’s gift of foraging under the snow or of smell- 
ing through it. 

I like chickens when they are strong, hearty, and defiant; and 1 cannot 
bear to see them brought up by being coddled. These latter, when turned 
out in the east winds of March, are poor little things. The>' step daintily 
about, picking some crumbs of choice food, and then listlessly settle down; 
the head sunk between the shoulders, wings and tail drooping, standing 
like a heron watching for fish, and changing their position only when, with a 
pitiful ‘peep,” the head is put under the wing. 

East winds are bad for chickens that have been brought up in the lap of 
luxury; and they are not the best kinds for those which are roughing it 
in Nature’s way. 

What a change comes about with a change of wind ! Many years ago, when 
smuggling was more thought of, because it was what was called “a hanging 
matter,” an old friend of the famib’ — no, not a friend, an acquaintance — did “a 
little in that u’ay.” He was a fine, shrewd fellow, but what with being ex- 
chequered, running ashore, and losing cargoes, he left off while yet young 
with more rheumatism than money. The east wind used to send him to bed; 
but he was often heard to remark while there, after weeks of confinement, 
that he felt a change of wind in the night, and his joints softened. I think 
oftentimes that chickens do the same — they are joyous fellows in the morning, 
while they had been sore grumblers the previous evening. 

In winter time I have had chickens living in a barn, where with rips a 
sort of eastern yard was formed, presenting a square inside of open front, while 
the backs formed the defence against east winds. Just as a certain character, 
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having notliint^ but lierrinj^s to i^ive his luother, persuaded the good woman 
it was always Lent, so I, thinking bed was the best place for them in winter, 
kept them much in darkness, persuading the hens it was night. This did well 
for a time, but the moment the weather changed they burst the bonds; they 
dew over the barriers; they snuffed the son ’-wester through the chinks and 
crevices, and I let them out. 

I have them now under a hayrick, along a dry bank under a (luickset 
hedge, and on the gravelled walks of a kitdien garden. After much experi- 
ence I am convinced that chickens are good gardeners. They live much 
among the strawberries; they turn over every leaf, they are continually seek- 
ing for grubs and insects, and they do no damage. They are growing fast, 
and while I watch them daily I say to niNself, I will make a note of this. 

T. C. W. in Poultry. 


GREENSTUFF. 

The following extract is from a paragraph contributed by Mr. James 
C. Brkakky for which he was awarded the weekly prize of live shillings 
offered to the readers of Feathered Ijfe. 

Even those poultry keepers who do not possess gardens, or who cannot 
gather the wild herbs of the country, need not despair of securing green 
food for their poultry. The simplest method for those so situated is to 
provide sprouted grain. This method of providing green food, so largely 
adopted within recent xears, can be highly recommended, and is well worth 
a trial. Secure a number of boxes about 3 inches deep and of whatever 
length and breadth you wish. Cover the bottom to a depth of I inch with 
good grain — short oats are tlie best to use but other grain will do. Then 
flood the box with tepid water in order to saturate the grain. When the 
water has drained awa>' the boxes must be placed in a warm atmosphere — a 
kitchen shelf or green house if you have one. The grain must be watered 
every day, just sufficient to keep it damp, and it ought to be stirred occa- 
sionally until it commences to germinate. In about teu days — less or more 
according to the heat — the green shoots will be about 3 inches high, and the 
whole is ready for use. The sprouted grain, together with the l Oots, should 
be chopped up and given to the birds as desired. Sprouted grain is a 
perfect boon to the town poultrx' keeper, and is well worth a trial by those 
who have any difficulty in securingthat necessity to poultry health — green-stuh. 


SOME USEFUL PARAGRAPHS. 

CLEAN FOOD FOR EGGS. 

Just because aii ejK is freshly laid b\’ an appai’eutly healthj' hen it cannot 
be assumed that it is a good egg, according to Mk. James G. Halpin, of the 
University of Wisconsin, who emphasises the need of clean, wholesome food 
for the production of first-class eggs. Hens that are forced to obtain the 
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^^reater proportion of their living as scavengers and given a poor range 
to work on ,cannot produce eggs of as good quality as can a flock which 
regularly is fed a good ration. 

Eggs lacking in protein hav^ a watery white and the shell is apt to be 
thin owing to the partial absence of lime. Such eggs, besides being of less 
value as a food, are more than likely to bring forth puny chickens of low 
vitality, subject to white diarrhoea and an early death. With proper quanti- 
ties of wheat, bran, clover, oyster shell and sound grains in the ration given 
to laying hens, eggs with Arm shells, rich in protein and delicately flavoured, 
are sure to result, providing, of course, that the flock is given clean nests and 
runs and is kept free from mites. 

GOOD EGGS. 

The old notion tliat “ eggs is eggs no matter of what variety or how 
produced, is fast dying out; still there are a great many persons among those 
who should know better who do not realise the effect of food on the quality 
of egg. There is just as much difference between the eggs of fowls allowed 
to roam and forage for themselves, and those which are fed regularly on good, 
nutritious food, as there is between a leg of good Southdown mutton and 
that of a common half-starved sheep. 

Fowls roaming over the farm and through the stable, expected through 
the summer months to pick up a living for themselves, eat many things they 
otherwise would not touch, and this strong rank food affects the flavouring 
of eggs; the same as when a cow eats onions, cabbages or turnips, the milk at 
once receiving the bad flavour. Eggs thus tainted in flavour have not the same 
keeping qualities as those from better-kept fowls. The richer the food, the 
better flavoured and higher coloured the eggs. Wheat and Indian corn, with 
a little animal food — scraps or cooked lights — twice or thrice a week, if the 
fowls are on a grass run, will produce the best quality of eggs for the table. 

If the fowls are confined in a small yard with no access to grass, green 
food must be provided for them. A small feed daily of chopped grass or 
clover, with occasionally a head of lettuce or tender cabbage, will be a great 
benefit. Buckwheat is good to promote the increase of eggs, but it does not 
add to their richness. The yolks become pale, and if much of this grain be 
used the eggs are not desirable for pastry, and are unfit for some kinds of 
confectionery. Oatmeal and Indian meal mixed and scalded add both to the 
production and quality of the eggs, but care must be taken not to feed too 
liberally, or the increase of fat will chpek the production of eggs. 

A. S. P. 

VALUE AND PRESERVATION OF HEN MANURE. 

A recent bulletin of the Maine Agricultural Experiment Station shows 
that the poultryman or farmer can materially add to the profits of his busi- 
ness by properly caring for the droppings of his fowls. For example, it is 
showm that the droppings from 1,000 fowls if preserved without needless loss 
are worth at least £60 per annum, and this estimate is based on the assump- 
tion that less than half of the droppings, or only thirty pounds per hen per 
year, can be collected. 
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Accordinji to the Maine station, the droppinfjs should be collected daily 
and mixed with substances which will ( 1 ) prevent loss of nitrogen, ( 2 ) add 
sufficient potash and phosphoric acid to make a better balanced fertiliser, and 
( 3 ) improve the mechanical condition of the manure so that it can be applied 
to the land with a manure spreader. 

This can be done as follows: To each thirty pounds of the manure add 
ten pounds of sawdust, good dried loam, or peat, sixteen pounds of acid 
phosphate, and eight pounds of kainit. Such a mixture will contain about 12’5 
per cent, of nitrogen, 4’S per cent, of phosphoric acid and 2 per cent, of 
potash which, used at the rate of two tons per acre, would furnish fifty pounds 
of nitrogen, 185 pounds of pliosphoric acid, and eighty pounds of potash, and 
at the present price of fertilising ingredients is worth about £2 3s, per ton. 
The mixture would furnish a well-balanced stable fertiliser, which, although 
not line enough to work well in drills, can be successfully applied with a 
manure spreader. The treated manure should be well sheltered until time to 
apply to the land — that is, shortly before ploughing. 


FEATHER PLUCKING. 

Although I have an abundance of room for my fowls I am obliged to 
keep them within limits, because I raise eight \?lfcicties, and every year I have 
some cases of feather plucking. I have discovered a method of combating 
this vice, which has proved successful in every case. I make a paste of 
vaseline and powdered aloes and work it into the plumage of the birds which 
are being plucked, all around tlie plucked area. 'Fhis paste is intensely bitter, 
and after a hen has plucked one feather which has been treated she is satis- 
fied and gives it up. It is amusing to watch a feather-plucker when she gets 
a treated feather in her throat. wShe first gasps, then she wipes her beak in 
the straw or tries to scratch the bitter taste out of her mouth with her foot, 
and for several minutes comes as near making wry faces as a hen can. As 
my hens usually begin on the males I have no trouble about plucked hens, 
since I began using this mixture. 

DUSTING PLACES FOR FOWLS. 

Fowls, young and old alike, must dust! On the surface the runs are dry 
enough to provide the birds with dusting holes in odd corners out in the 
open. Few there arc who do not enjoy “ bathing ” to the full the.se days. The 
smallest of our chicks are in the fashion as soon as the warm and dry weather 
sets in. They scratch holes in the earth and wallow in it to their heart’s 
content. Indeed, so much do they indulge in dust baths in the sunshine that 
anyone not understanding the liabits of fowls might imagine them to be 
sorely troubled wnth lice! And yet there never were cleaner birds. 

It is the time of year for sunning and dusting, and fowls of all ages 
delight in it. In grass runs it may be difficult to allow the birds full scope 
in this direction. All is well if there is a hedge-row accessible, or some well- 
grown bushes. However, when such means are not to hand, one must con- 
trive. A dusting box in a small shed is often more bother than it is worth, 
and better that the box be in the open in a sunny corner. A good dust hole 
can be mjide by removing a large turf and just loosening the earth with a 
garden fork. Make the space big enough for half-a-dozen fow4s, and after 
loosening the earth shake into it the soil from the lifted turf. The birds 
will take to it as a duck to water ; it is Nature’s way of keeping them dean. 
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WHAT EVERY POULTRY-KEEPER SHOULD KNOW. 

DonH allow male binh to run with the hens after the hatchin^^ season is 
over. 

cannot be produced without nitrogenous food in some shape. Bones 
are absolutely essential. 

Roosts so narrow that birds must be continually straining to keep their 
balance will cause them to lay soft-shelled eggs- 

Charcoal is good for poultry, having a healthful influence over the whole 
system. They will eat much of it when placed within reach. 

In selecting ducks for breeding, size of frame, length of body, and general 
activity should be looked for. Without size of body we cannot expect to 
obtain large ducklings. 

Usually not enough altenlion is paid to the family history of fowls for 
breeding purposes, as regards their health. Constitutional weakness, though 
it be apparently overcome, should never be allowed to enter the breeding 
pen. — Poultry. 


DRY FARMING. 


CULTIVATION OF THE SOIL IN ASIA MINOR. 

Progress in Agriculture consists sometimes in retracing one’s steps. 

In a report of great interest by M. A. Grey, on the economic situation in 
some places in Asia Minor, we read that “ Native agriculture presents in the 
region of Caiffa and St. Jena d’Acre two paradoxical appearances : cultivation 
in general is airried on without manure, and in summer without water (rain 
being completely absent from May to September). 

The nature of the soil makes good these two wants, combined with in- 
telligent wwking by the ‘fellah.’ Nitrification of the soil is effected by wild 
leguminous plants (Ononis, Calycotome, Lathyrus) which the Arabs preserve 
when ploughing : shortly before the weed seeds ripen, the ‘ fellah’ pulls them 
up, leaving only those which improve the soil. This production of available 
nitrogen is increjised further by some small fungi and moulds whose develop- 
ment in the layer of soil tilled is favoured bv the special treatment of the 
‘ fellah.’ 

The latter, in fact, prepares the earth to receive a large amount of winter 
rain and to retain it as long as possible. He does so by ploughing to a depth 
of 4 to 6 inches between each of the three or four rainy periods which suc- 
ceed one another from November to April, when the winds from the South 
and South-West bring the rain, and by taking care to inter-cross the furrows 
so as to diminish the capillarity of the soil. 

These precautions are not observed for winter crops, hence drought is 
feared much more for these latter than for summer crops, and sowing is 
carried out early, from October on, if the rains give evidence of their approach. 

Sowing of summer crops is made after the last rains. The sowings are 
made on the under layer of hard earth by means of a tin funnel fixed to the 
plough, whose point is joined to the extremity of the ploughshare, conse- 
quently at a depth of 4 to 6 inches, under the layer of finely divided earth. — 

Bulletin Agricole de l’Algerie. 
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GENERAL 

ACACIA DECURRENS. 


[ Scu‘ Frotilispiirc. ] 

After the openin^^ of the Hak^^dhi (iardcn as a cinchona station in 1861, 
endeavours were made to increase its usefulness by the introduction of trees 
and plants from Australia and othei' temperate and subtemperate countries 
which were likely to flourish in up-country districts. Among these were 
numerous species of Acacia, so many that the list, which is constantly being 
added to, is now quite a lengthy one. Many of these, of course, did not 
survive, but, of those that did, two at least have proved valuable acquisitions. 

The most valuable of these is Acacia dccuncns, which derives its name 
from the two lines which run down the stem from the point of insertion of 
the leaf. As every planter knows, it is one of the “ feathery leaved ” 
species, as distinguished from the species with “ simple, entire leaves.” The 
latter structures are, of course, not true leaves, but phyllodes, i.e. llattened 
and expanded leaf stalks. The transition from leaves to phyllodes may be 
seen in seedlings of Acacia tnclanovyJon. Of the commoner Acacias in 
Ceylon. A. dtxnnrns and .d. dealba fa belong to the former group, and 
A. utelanoxylon and A. lon^i folia to the latter. 

The date of introduction of Acacia decurrais does not appear to have 
been recorded. There is a record of A. dectirrens var. norma Ic in 1891, but 
the plant had been introduced some years prior to that date, as the Hakgala 
report for that year states tliat some of the flower beds were then choked 
with its roots. 

Acacia deatrreus furnishes one of the best known tanning barks. It has 
been grown for that purpose in Ceylon, by Mr. Kellow of Albion estate, hut 
the experiments showed so small a margin of profit that any idea of cultiva- 
tion on a large scale was abandoned. More recently, it has been largely 
planted as a wind belt and for green manuring on tea estates down to an 
elevation of about 4,000 feet, and, provided that it is not allowed to grow so 
large that its roots interfere with the tea, it would appear to be admirably 
adapted for the purpose. 

It has been repeatedly noted that in Acacia dcctu reus we have a tree 
which could be cheaply employed for the re-afforestation of patana lands, 
provided that the periodic burning of the latter could be controlled. The 
boundary belt of the Hakgala Gardens, which was planted in 1901, will 
afford an illustration of its rapidity of growth on such lands, and, especially 
on the southern boundary, of its ability to spread from self-sown seed. 
Where the ravages of lire and cattle are prevented, seedlings spring up in 
all directions. One possible objection to its use for this purpose lies in the 
probable difficulty of finding a suitable successor to the Acacia. The latter 
being a quick grower, it would be necessary that it should be followed by 
other more permanent species. But the mass of interlacing Acacia roots, 
which kill out practically all the undergrowth, might be expected to prove 
an obstacle to the estabiishment of other species, especially if natural repro- 
duction had to be depended upon. 
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Of recent years, Acacia mollissima has come into vogue as a producer 
of tanning bark, especially in South Africa. From a botanical standpoint 
this is not regarded as a distinct species, but as a variety of Acacia decurrens. 
This does not mean that the tree so named does not yield a product which 
is better than that of the normal Acacia decurrens, but that the two plants grade 
into one another to such an extent that an exact line of demarcation cannot 
be drawn. As is well known, any species may show varieties, which may 
differ considerably in economic value, though the botanical differences may 
be very slight. 

Acacia decurrens was formerly divided into three varieties, of which the 
chief are var. normal e and var. mollis, the latter being what is now known 
as mollissima, which is a revival of an earlier specific name. Variety 
normale, known as the Black Wattle, has its young shoots glabrous or 
slightly tornentose pubescent, and its leaflets long and narrow, usually three 
to four lines long, while variety mollis has its foliage softly tornentose 
pubescent, a covering of golden yellow hairs on the young shoots, and 
obtuse leaflets, 2-3 lines long. 

Acacia molltssiwa was introduced into Ceylon, under that name, in 1907, 
while Acacia decurrens will , norma le v/as received in 1891. But there is no 
doubt that mollissima was received at a much earlier date, probably in the 
original consignment of Acacia decurrens, no distinction having been made 
between the two varieties. There is a specimen of A. mollissima in the 
Peradeniyu herbarium which was collected, in flower, at Hakgala in 1888. 
Examination of trees there show's that many of them are referable to 
A, mollissima on the character of the golden yellow covering on the young 
shoots, and it is probable that the same will be found to be true of those 
on estates. This character is, however, very variable, and all degrees of 
density of this covering may be found. The distinction between the lengths 
of the leaflets appears to fail in Ceylon, none of the trees examined having 
had leaflets greater than the measurements given for A. mollissima, even 
wiien the yellow' tomentum w'as completely lacking. 

Acacia pycnanlha wiiich is said to yield a better bark than A. decurrens 
has been introduced into Ceylon, so long ago as 1884, but it does not appear 
to have survived at Hakgala, a careful examination of the Acacias there 
having failed to reveal any example of it. 

With the extension of the cultivation of Acacia decurrens, several 
diseases of the tree have made their appearance. An account of two root 
diseases has already been published in the Circulars of the Royal Botanic 
Gardens. Ojie of these, that caused by Armillaria fuscifes is apparently rare, 
though the fungus is not uncommon in up-country jungles. The other, caused 
by Fomes australis, is more frequent. This latter fungus is very common in 
all parts of the Island. 'Fhe up-country forms of it differ in some respects 
from those found in the low-country, chiefly in the deep vertical margin of 
the older specimens. It apparently attacks Acacia only through w-ounds on 
the larger roots and at the base of the stem. As a saprophyte, it is very 
common on Acacia stumps. 

A stem disease has been reported from one district. One of the smaller 
side branches dies back and the bark of the parent branch, or the main stem, 
as the case may be, becomes sunken round the point of insertion of the dead 
twig. The dead bark overlying the sunken patch ultimately splits, and a 
true “canker,’’ i.e., an open wound bordered by a sw'ollen margin results. 
This disease is apparently caused by a Nectria and is identical with a disease 
of Albizzia which exhibits exactly the same features. 


T. P. 
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THE DATE PALM 

An easy and well paying culture, produces delicious fruit of great food 
value at low cost and with a small labour force. 

From the Official Report of an Agricultural Department we take the following 
notes: 

** It is confidently believed that date culture is one of the most profitable 
fruit industries and that it will pay to plant date palms on the best lands 
employing modern horticultural methods. 

The amount of labour and care required by the date palm is much less 
than that necessary for any other fruit trees. The gathering of the fruit is 
performed easily and quickly by cutting off a whole bunch at a time. 

**The Date Palm is almost as important as a shelter and partial shade 
for other trees and plants as it is for its own fruit.’* 

We Supply Dale Palm Seeds of two varieties at the following prices: 

Phoenix D. Sapida, a strong and resisting tree, demands no special care, but 
yields plenty of nice and soft fruit : 

On receipt of 3 Shillings we forward about 10 ounces seeds ( in full fruit ) as sample of 
no value, under registered postage paid. 

On receipt of Sterling=^lQ lbs. nett, by parcel post, postage paid. 

Phoenix D. Nobilis requires more attention and plenty of heat ; it produces a high 
class fruit of excellent flavour : 

On receipt of Js. 6d. we forward about 10 ounces seeds ( in full fruit ) as sample of no 
value, under registered postage paid. 

On receipt of £1.3. Sterling- 10 lbs. nett, by parcel post, postage paid. 

Prices for quantities on application. Detailed instructions for cultivation with every 
order. 

Never buy Date Seeds in Kernels, as such, i.e.. without the pulp, they easily lose the 
germination power and offer no guarantee that the trees will produce soft dates, for a dry 
or hard date is absolutely valueless. -- We therefore supply date palm seeds only in the 
original fruit. 

GEVEKOHT & WEDEKIND, Hamburg 1. 


LEAF DISEASE OF CELERY. 


During the last few years, a leaf disease of celery has been very preva- 
lent in the Niuvara Eliya district. It was collected by the Mycologist in the 
vegetable garden at Hakgala in 1912, and since then it has been sent in by 
correspondents who have been accustomed to grow this plant in their 
gardens. 

The particular disease in question is known as Late Blight” of Celery, 
so called because it was supposed to be most prevalent when the plants were 
full grown. Duggah states that it is most injurious as a rule during early 
autumn, though a few spots may be seen at any time during the summer 
where it is at all prevalent. It is destructive in the field until the plants are 
lifted, but the fungus may continue to llourish after the plants have been 
stored. This last phase, however, is not of interest here in Ceylon. 

Late Blight is said to be a comparatively recent disease in the United 
States, and Duggar in 1909 stated that it had not been considered a serious 
disease of celery in Europe. This situation appears to have undergone a 
sudden change, and the journals devoted to vegetable growing are now calling 
attention to the serious spread of this disease, both in America and Europe. 
Ceylon is, therefore, merely sharing in the general epidemic. 
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The reason why this disease has spread in Ceylon coincidently with the 
epidemic in Europe and America is not far to seek. It is practically certain 
that the fungus is distributed with the seed. Chittenden, in England, states 
that of 33 samples of Celery seed examined in the Wisley laboratory in 1913, 
fourteen showed the pycnidia of the fungus upon the seeds or pieces of stalk 
mixed with them, and microscopical examination showed that these pycnidia 
in the majority of cases still contained spores. Some of the diseased seeds 
had been grown in England, and others on the Continent. Several commercial 
samples of Celery seed were washed with distilled water, and the spores of 
the fungus were found in lifty per cent, of the washings. Klebahn has shown 
that washings from seeds saved from diseased plants contain spores of the 
fungus, and by spraying healthy plants with these washings he has infected 
them with the diseavse. He believes that the sowing of seeds containing the 
spores of the fungus is the principal, if not the only, means of spreading the 
disease. 

As far as Ceylon is concerned, continuation of the supposition that the 
disease is introduced with tlie seed is afforded by the fact that wc have no 
native plant allied to Celery on which the fungus could exist. It must be 
remembered that in the case of Celery the so-called “seed’’ is really the fruit, 
and retains, when ripe, its original outer coat. The possibility of the persis- 
tence of the fungus is thus greatly incre^ised. 

In addition to its increased virulence, the disease appears to have 
changed its character as far as regards its time of appearance. It now no 
1 niger deserves the name of “ Late Blight,” as it may make its appearance quite 
early in season. The first leaves of the seedling may be infected. 

Pethybridge, in tlic (Uhdeners’ Chkoxici,e, stated that 90 per cent, 
of the Celery seed on the market is infected with this disease. American 
seed is often free from infection, but American varieties of celery are not 
regarded as suitable for cultivation in England. He states that in two-year- 
old seed, the spores would probably have lost their power of germination, 
but unfortunately the germination of celery seed falls otf considerably in its 
second year. 

Treatment with 0'3 per cent, formalin or with hydrogen peroxide (10 to 
20 volumes) for three hours is siilificient to kill the fungus without injury to 
the seed. 

The first signs of the disease on the celery plant are small scattered 
palish spots on the leaves, 'fhese spots turn brown, and become dotted with 
minute black points whicli are the fruiting bodies (pycnidia) of the fungus. 
Sooner or later, the affected leaves begin to wilt, turn brown, and curl up at 
the edges. The fungus in question is ^ploria peh oselini var. Apii. 

Salmon, from the results of experiments carried out at Wye, states that 
three sprayings with Bordeaux Mixture (in June, July, August in England) will 
protect Celery plants during the growing period from the attacks of this 
disease. As the disease is liable to occur very early, even in the seed bed. it 
is recommended that seedling plants should be dipped in Bordeaux Mixture 
at the time of transplanting. 

How far the “celery” grown in Ceylon is worth this trouble must be 
left for the would-be grower to decide. From the available evidence it would 
appear that the cessjition of celery growing for two >xars would free any 
garden from the disease, and subsequent infection might lie prevented by 
treating the seed b\' the methods recompnended. In that case spraying would 
probably be unnecessar\'. 


T. P. 
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A DROUGHT-RESISTING ADAPTATION IN 
SEEDLINGS OF HOPI MAIZE. 

BY G. N. COLLINS. 

A study of the maize j^rown by the Hopi, Zuni, and Navajo Indians of 
New Mexico and Arizona has brought to light an adaptive character that 
promises to be of economic importance in dry regions where germination is 
uncertain. 

These south-western Indians have preserved from pre-Columbian times 
a type of maize able to produce fair crops in regions where the better known 
varieties of the East fail for lack of sufficient water. An important factor in 
the drought resistance of this type of corn is its ability to force the growing 
shoot of the seedling to the surface of the soil when planted at a depth of a 
foot or more. At such depths less specialised varieties die before reaching 
the surface. 

The literature of corn contains reports of many experiments conducted 
to determine the proper depth of planting, but the results are confusing and 
contradictory. It has generally been realised that the optimum depth is 
inHiienced by differences in soil and climate, but that the proper depth 
might vary with different varieties seems not to have been appreciated. 
The experiments referred to later, as well as many unpublished data show- 
ing the varying behaviour of types when planted at different depths, indicate 
that it is unsafe and un scientific to generalize with respect to cultural factors 
without taking type, varietal, and even individual differences into account. 

MORPHOLOGY OF THE MAIZE SEEDLING. 

To explain this drought-resistant character, it will be necessary to 
discuss briefly the different parts of a maize seedling. The primary root, or 
radicle, which is the first organ to emerge from the germinating seed, is 
soon followed by the shoot or plumule. Inclosing the shoot is the cotyle- 
donary sheath, or coleoplyle, a tubular organ which is closed and pointed 
at the upper end. Between the base of the coleoptyle and the seed the 
axis is somewhat elongated. With seeds germinated in the laboratory this 
elongation is so slight that it might easily be overlooked. Nevertheless, 
this small organ has not escaped the notice of morphologists, and its nature 
has been the subject of much discussion. It has been variously called 
“ hypocotyl,’^ “ mesocotyl/’ and “epicotyl.” By some it is held to be an 
internode, by others merely an elongated node. 
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Studies of seedlings of Hopi maize show that the mesocotyl may fre- 
quently develop up to lengths of 36 cm., and it has been possible to note a 
fact which appears thus far to have escaped notice — namely, that the 
mesocotyl may give rise to roots at any point on its surface — but these 
roots are threadlike and do not resemble the roots that arise from the nodes 
of the culm. They do, however, closely resemble the roots that arise from 
the radicle immediately below the seed. In grasses, roots usually arise from 
nodes, not from internodes, and the presence of roots on this organ in maize 
distinguishes it sharply from subsequent internodes, and is an argument 
in support of the interpretation that this intercalary growth, long though it 
is, is really a part of the cotyledon and may properly be termed a mesocotyl. 
A further reason for retaining the term “ mesocotyl is because the interpre- 
tation implied by its use permits more direct comparisons wuth other groups 
of monocotyledonous plants, where the organ sheathing the plumule seems 
undoubtedly to be a part of the cotyledon. 

From observations upon many varieties of maize it has become apparent 
that when a grain of corn germinates in the ground this usually insigniticant 
organ is of vital importance to the life of the plant, for it is through the 
elongation of the mesocotyl that the shoot is enabled to reach the surface. 
So long as the seedling remains below^ ground, away from light, the 
mesocotyl will continue to elongate until it reaches a maximum length, which 
we have found to differ in different varieties, but which seems reasonably 
constant within the variet> : — As the mesocotyl elongates, the coleoptyle, with 
its firm, sharp point, is pushed upward through the soil. As soon as the 
coleoptyle emerges from the soil, the elongation of the mesocotyl ceases, and 
elongation of the internodc bearing the first true leaf begins, forcing open the 
coleoptyle. 

If the seed is planted so deep that the maximum elongation of the 
mesocotyl, which in anatomical structure shows a striking relation to the 
radicle, fails to bring the coleoptyle to the surface, the task of penetrating 
the soil and reaching light devolves upon the first true leaves. In com- 
parison with the sharp coleoptyle, these leaves are but poorly adapted for 
forcing their w'ay through the soil, and if the tip of the coleoptyle stops 
more than a few centimeters below' the surface these leaves usually crumple 
and never reach the light. 

In the varieties of maize commonly grown we have been unable to force 
the mesocotyl to a length greater than 10 cm., while in the Hopi and 
Navajo varieties this usually minute organ has in our experiments frequently 
reached the enormous length of 25 or even 30 cm. 

GERMINATION OF NAVAJO MAIZE. 

^ It has been frequently stated that the Navajos, like their neighbours, 
the Hopi and Zunis, plant maize at unusual depths, 15, 30, and even 45 cm. 
having been reported. Since planting at such depths is known to be im- 
practicable with other varieties, experiments w ere planned to test the ability 
of the Navajo maize to pierce the soil. A representative experiment is 
here reported. A box 70 cm. long, 33 cm. wide, and 34 cm. deep was sunk 
in the ground. A quantity of sandy loam soil sufficient to fill the box was 
slightly moistened and carefully sifted. At one end the box was filled to 
within 1 cm. of the top, the soil sloping in a straight line to within 1 cm. of 
the bottom at the other end. 

Five seeds each of Navajo. Boone County White, and Chinese maize 
were placed in a row' transverse to the inclined surface of the soil, 2 cm. 
from the top of the box. A similar row was planted at a depth of 4 cm, 
from the top, and so on at the following depths : 6, 8, 10, 12, 16, 20, 24. 
28, and 32 cm. The box was then filled with the soil and struck off level 
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with the top. The seeds germinated promptly, and when the most advanced 
seedlings had reached a total height of about 60 cm. the plants which 
appeared above the surface were dug up, and the mesocotyl and coleoptyle 
were measured. 

Twelve cm. was the greatest depth from which seedlings of the Chinese 
variety appeared at the surface. Seedlings of Boone County White appeared 
from all depths up to 20 cm., while plants of Navajo maize appeared from 
all plantings, including the very deepest, 32 cm. 

There were numerous instances in which the combined length of the 
mesocotyl and coleoptyle was less than the depth at which the seed was 
planted. This, of course, means that the upper layers of the soil were 
penetrated by the true leaves, Maximum depth of soil thus penetrated by 
true leaves of the plants of the Chinese variety was 5 cm. One plant of 
Boone County White maize forced its leaves through 8 cm. of soil. In all of 
the Navajo plants the coleoptyle reached the surface. 

The extent to which the seedlings of the Chinese and Boone County 
White varieties were able to penetrate the soil by means of the true leaves 
was doubtless much greater in the carefully prepared soil of the experiment 
than it would be under held conditions, where any slightly compacted lump 
of soil would deflect the tender leaves and cause them to crumple. On the 
other hand, many seedlings failed to come up where there was less than 
2 cm, between the top of the coleoptyle and the surface of the ground. The 
results clearly show that the coleoptyle is the proper organ for penetrating 
the soil, and where this office devolves upon the leaves there will be many 
plants that fail to reach the surface. 

It has been observed in many field plantings that the spatulale first leaf, 
formerly called the cotyledon, is the first evidence of the germinating plant. 
When this occurs in any considerable proportion of the plants it is safe to 
assume that the seed has been planted too deep for the best results. 

The three types of maize used in the box experiment were also planted 
in the field. Four seeds of each of the varieties were planted as follows : 
At the surface and at 5, 10, 20, 30 and 40 c.m. below the surface. The 
greatest depth from which plants of the Chinese variety reached the surface 
was 10 cm., that of the Boone County White was 20 cm , while that of the 
Navajo was 30 cm. 

The seeds planted at the surface were naturally the first to appear, but 
on June 1 7th, one month after planting, the largest of the Chinese variety 
were those from a depth of 5 cm., while the largest plants of both the Boone 
County White and the Navajo maize were from the 10 cm. depth. On July 
11th the plants that came up from a depth of 10 cm. were the tallest in all 
the varieties, including the Chinese, and to the end of the season this 
appeared the most favourable depth for the Chinese and Boone County 
varieties. With the Navajo, however, the plants from a depth of 20 cm. 
white had equalled those from the 10 cm. depth before the end of July, and 
from that time the plants from the 20 cm. planting continued to make the most 
rapid growth, as though this depth represented the most favourable condi- 
tion for the Navajo variety. 

DESCRIPTION OF ROOT SYSTEM. 

We have observed further that the root systems of the Navajo, Hopi, 
and Zuni varieties differ from those of the other varieties ; the roots of their 
seedlings extend to a greater depth, and there is only a single root arising 
from each seed, while in the seedlings of the Chinese and Boone County 
White varieties the roots are shorter and more numerous. 
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The roots of maize are of two kinds : Those that arise from the embryo 
or seed, called seminal roots, and those produced from the nodes of the 
plant. Of the latter class those that arise from the nodes above the ground 
are often called “brace roots or “aerial roots.^’ In the varieties 
commonly grown in the United States there are, in addition to the primary 
root, or radicle, from two to six additional roots that arise from the base of 
the cotyledon. These secondary seminal roots, though appearing somewhat 
later, usually equal or exceed the radicle in size. In the Pueblo varieties 
of maize these secondary seminal roots have been absent in all seedlings 
thus far examined, the radicle being the only root arising from the seed. 

FIELD STUDIES OF PUEBLO VARIETIES OF MAIZE. 

In September, 1913, opportunity was afforded for a visit to the Zuni, 
Navajo, and Hopi Indian Reservations of Arizona and New Mexico. It was 
thus possible to form some idea of the agricultural significance of the 
peculiar habits of germination of this type of maize. 

The value of deep planting made possible by the greatly elongated 
mesocotyl was obvious. In the localities selected by the Indians for plant- 
ing maize the soil is sandy, and in the absence of spring rains the surface 
layers are, of course, very dry. The seed, to germinate at all, must be plant- 
ed deep enough to be in contact with the moist soil. In Navajo fields near 
Tohatchi, N. Mex., plants were dug up, and the remains of seeds were found 
at depths ranging from 13 to 18 cm. below the surface. Similar depths were 
found in a Zuni Held near Black Rock, Ariz. In a Hopi Held at Polacca, Ariz., 
near the First Mesa, where the conditions are extreme, the seed had been 
planted at a depth of 25 cm. It thus appears that there is no Hxed depth for 
planting, the custom being to plant deep enough to place the seed in moist soil. 
If the seed were planted at ordinary depths, germination might be delayed 
until the latter part of June or the first of July, at which times the rains usually 
occur; or if the seeds germinated as a result of one of the occasional showers 
occurring in May, the plants would die from subsequent desiccation. 

Like the long mesocotyl, the simple radicle of the Pueblo varieties of 
maize may be looked upon as an adaptation to the extreme conditions that 
exist where these types are grown. For six or eight weeks after planting, no 
rain can reasonably be expected, and during this time the moisture is cons- 
tantly receding from the surface. By concentrating the energy of the seed- 
ling into a single root the latter is forced to greater depths and consequently 
kept in moister soil than would be the case were a number of seminal roots 
developed. 

Under ordinary conditions, where moisture is distributed through the 
entire seed bed, the seminal roots become of little importance as soon as the 
seedling is established and nodal roots have developed. If a half-grown or 
nearly mature corn plant is carefully dug up, the seminal roots and traces 
of the seed can still be found, but they are usually dry and shrunken and are 
obviously of little use to the plant. This was also the condition found in 
Navajo and Zuni maize fields, though the seminal foot was more strongly de- 
veloped than in the eastern varieties. But in the more extreme conditions 
existing in the fields near tlie Hopi villages, the seeds were planted 
deeper, and were still alive and fresh, making it apparent that they retain 
their function of supplying moisture and are able to play an import :nt part 
during the entire life of the plant. 

In one Hopi field at the base of the First Mesa the hills of maize were plant- 
ed about 20 feet apart, with from 10 to 20 plants in a hill. The soil was 
apparently pure sand washed down by the winter rains and entirely destitute 
of vegetation other than the planted maize. An average bill dug up in the 
field was found to contain 15 plants ranging from 60 to 90 cm, in height. 
The remains of the seeds were found at 25 cm. from the surface, and from 
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each seed there descended a single larj^c seminal root. These seminal roots 
were traced to a depth of 35 cm. and extended even farther down. 
They were still fresh and densely covered with line branches. This mass of 
15 seminal roots, while less in volume than the nodal roots arising near the 
surface, was apparently playinjt^ an important part in the support of tlie plants. 
The mesocotyls connectin>» the seminal roots with the plants above, while dry 
on the outside, were filled with live tissue quite unlike the dry and shrunken 
mesocotyls found in plants of similar aj^e i^rown under more favourable condi- 
tions. 

When planted by the Indian methods, the Hopi and Navajo varieties of 
maize have been found superior to the more improved eastern varieties for 
these very dry rej^ions. At the time of our visit there was a small field near 
Kearns Canyon that had been planted by eastern methods. The plants were 
in rows and thinned to one stalk to the hill. There had evidently been a fair 
germination, but the plants had died without reachinis^ maturity and had 
produced no seed. At the same time, in the nearest Indian fields at Polaccas 
the plants were dark j^jreen and maturini.^ a fair crop, thouj^h the season was 
said to have been unusually dry. 

Even under irrijiation the somewhat lar^fer strains ^rown by the Navajos 
have been found to compare very favourably with e;istern types. Several 
acres of Navajo maize were seen at Shiprock, N. Mex., under irrigation. The 
fields were very uneven, apparently the result of alkali, but in the better 
portions the yield was j^ood. The plants were standinji about 2 feet apart in 
the row, the rows 4 feet apart, and nearly ever\' plant was bearing from two 
to four fair-sized ears. 

The ears from 36 plants, representinj^ a number of distinct types, were 
collected. The 36 plants bore in all 94 ears, weighiiij^^ 37*6 pounds, an 
averai^e of 15*2 ounces per plant. The plants producing these ears averaged 
only a little over 5 feet in length. 

CONCLUSIONS. 

Throughout the western part of the (jieat Plains area the difficulty of 
securing uniform germination is a serious obstacle to the growing of maize. 
With the varieties ccminonly grown, if the seed is planted at the customary 
depth, many seeds fail to germinate from insufficient moisture; if planted 
deep enough to come in contact with moist soil, the plant may fail to reach 
the surface. 

The agricultural Indians of the south-west have continued from prehistoric 
times to grow maize successfully in regions where drought, and especially the 
absence offspring rains, makes it much more difficult to start the crop than 
in the Great Plains. A study of the varieties grown by the Hopis and other 
agricultural Indians shows that these varieties possess two special adaptations: 
(l ) a greatly elongated mesocotyl that permits deep planting and ( 2 ) the de- 
velopment of a single large radicle that rapidly descends to the moist subsoil 
and supplies water during the critical seedling stage. 

This indigenous type of maize seems to have attracted little attention, 
perhaps because it has been included in the popular mind with a series of 
inferior varieties commonly known as “squaw corn.” But the Pueblo Indians 
of Arizona and New^ Mexico have strains sufficiently productive to compare 
favourably with improved varieties even when grown under irrigation. The 
peculiar adaptations of this type definitely indicate its value for the semi-arid 
regions and warrant experiments to determine the possibility of its utilization. 

— Journal of Agricultural Research. 
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ARTIFICIAL MILK 


A discovery which should prove of f^reat interest to housewives and 
mothers has recently been brou^jht to perfection in a London chemical labora- 
tory. This is a process of manufacturing synthetically a pure and wholesome 
milk of high nutritive value, possessing all the virtues of the original article 
but none of its many dangers. 

The discovery (jriginated many years ago as the result of the ingenuity 
of a Chinaman who saw a possible substitute for milk in the native drink 
prepared from the soya beans. His efforts, however, met with only partial 
success owing to the fact that the fluid prepared by him had an exceedingly 
penetrating and — to Western palates — disagreeable taste. It wns left to a 
German chemist to lay the foundations of the present synthetic milk by 
suggesting a composite fluid, made up of all the ingredients of cow’s milk in 
correct proportion. 

This suggestion was wadely discussed about two years ago, but the many 
obvious difficulties standing in the way of its realization caused the public to 
regard it more as a dream tlian a possibility. One or two chemists, however, 
attracted by the idea, continued to work at the subject, with the result that 
synthetic milk is now an accomplished fact ! 

TASTE OF THE NEW MILK. 

The fluid (says the 1'imi-:s), as far as its appearance is concerned, is quite 
indistinguishable from rich cow’s milk. It is delightfully smooth on the palate. 
On the other hand, the taste seems to some persons slightly different fr( m 
that of ordinary milk. It is said that even this sliglit “ taste ” can be removed 
at will. A dairyman was recently asked to express his opinion of the new 
milk, and two glasses, one containing his own milk and the other the artilicial 
fluid, were placed before him. He praised what he supposed was his cow’s 
milk and expressed a very modified appreciation of the other. His surprise 
on learning of his error was naturally great. 

INTRODUCTION OF BACTERIA. 

The new^ milk has been built up from a basis of casein obtained from the 
soya bean. Casein, of course, is likewise the basal constituent of cow’s milk. 
The beans are treated by a special process w^hereby all oil and waste matter 
are removed and only the pure casein left. To this basis arc added in exact 
proportions fatty acids, sugars and salts and emulsification is carried out. 

The difficulty of producing a perfect emulsion (milk is one of the most 
perfect emulsions known) has been completely overcome, the new fluid 
satisfying every test in this direction, even to the extent of refusing to 
“ cream.” 

Milk, however, is soiiietliiiig more than a food substance ; it is a living 
fluid containing a definite strain of bacteria which assist in its digestion. In 
order that the synthetic milk may approximate in all respects to the real milk 
bacteria of the required strains, including the lactic acid (sour milk) bacilli 
rendered famous by Metchnikoff a few years ago, are introduced to the 
fluid and permitted to act upon it until it reaches exactly that state of what 
may be tenned maturity at which fresh cow’s milk is obtained. That it is 
indeed a real milk is proved by the fact that excellent cheese and “ butter” 
can be made from it. 

The advantages of the new milk are obvious. It is, of course, free 
from all suspicion of being contaminated . with “milk-borne” diseases like 
tuberculosis, scarlet fever, or diphtheria. It can, moreover, be made up in any 
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proportions desired, that is, with more or less casein, fat, sugar, or salts, and 
thus can be supplied to children and invalids according to a medical prescrip- 
tion. Finally, the new milk can be produced more cheaply than any ordi- 
nary milk, and should thus prove a real boon to the poor. 

The distinctive taste of the milk is due to the use which is made of the 
soya bean. It is almost impossible to describe it, since like the taste of celery 
or cinnamon it is peculiar to itself and characteristic. A sample of the milk 
was submitted to a food expert who has travelled extensively in the Far East, 
with the request that he would, if possible, name the ingredient imparting the 
flavour to it. Without hesitation, and with a smile at the pleasant memories 
recalled, he declared “ Soya,” and added : The history of that bean is like 
a romance.” 

USlgS OF THE SOYA BEAN. 

That this statement is no exaggeration is proved by the fact that while 
the first consignment of soya beans was sent to Europe so recently as 1906, 
to-day Western requirements are something like a million tons a year. The 
beans are grown in China, Japan, Korea, and Manchuria, where they have 
long been valued for their oil and for the waste products after the oil has 
been extracted, which are used as fertilizers in the rice and sugarcane fields. 
Vermicelli biscuits and other foodstuffs are also manufactured from the beans. 

In this country the soya oil has now a very ready and extensive market. 
It is used instead of the cotton seed variety on account of cheapness. Soap 
manufacturers are also coming to depend upon it. The chief use, however, 
would seem to be as cattle cakes for winter feeding. That the article which 
has fed so many milch cows during the last few years should itself be used in 
the making of artificial milk is undoubtedly something of a coincidence. 

Most of the soya beans entering this country pass through Hull, which, 
with its great oil and seed mills, is the natural centre for such a commodity. 
'Fhis import trade is already a very extensive one, the freights on soya beans 
having mounted up to a figure somewhere in the neighbourhood of £1,000,000 
per annum. In addition a considerable export trade has recently sprung up 
owing to the demand of Continental dairy farmers for soya meal. — Indian 
Agriculturist. 
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RED AND BLUE PIGMENTS OF FLOWERS. 


The most beautiful colours in nature — the reds, blues, and purples of 
flowers and fruits — have withheld the secrets of their composition longest ; 
but, as the result of the work which Professor R. Willstatter (of the 
Kaiser Wilhelm Institute for Chemistry, Berlin) and his collaborators have 
carried out during the last three years, the chemistry of these pigments is 
now know’ll. 

So long ago as 1905 incentive to this work was given by H. Molisch, the 
distinguished Viennese botanist, who proved that these pigments — which were 
generally looked upon as amorphous substances — not only exist in many 
flowers in a crystalline condition, but may be isolated as microscopic crystals. 

A paper published last year by Wili^tatter and Everest foreshadowed 
interesting developments in this held, but the rapidity with which the inves- 
tigations liave advanced must have surprised even the investigators themselves. 
Proof has now* been obtained that, in all investigated cases, these colouring 
matters (the anlhocyans) arc members of one class of chemical compounds, 
and, moreover, that they are closely related to the colouring matters of many 
yellow flowers This latter result is a confirmation of similar conclusions 
arrived at independently b\ various other w'orkers. 

To the flower-lover theie are many points of interest which arise from 
this work, and a few such may be mentioned. 

It has been shown that most of these pigments — which in themselves are 
purple — have the power of combining with acids to form substances which 
vary in colour from bright red to magenta, whereas, on the other hand, by 
uniting wdth alkalis, they give rise to blue colouring-matters. The horticul- 
turist wdio for years has striven to obtain a blue Rose will be intcre.sted to 
know that these researches have showTi that the colouring matter present in 
the Red rose is identical with that which imparts to the Cornflower its line 
blue colour. The only difference between them is that in the red Rose the 
pigment is united with a plant acid, w^hereas in the Cornflower it is combined 
w’ith potash. F'rom this it appears that there is no reason why success 
should not ultimately attend the efforts of those who may devote themselves 
to the production of this novelty. 

In like manner it has been observed that the pigment of the ordinary 
Poppy does not seem to possess the pow’er of combining wdth alkalis to pro- 
duce a blue compound, hence it w'ould appear useless to attempt the produc- 
tion of a blue flower in this case — a variation from red to purple only being 
obtainable. 

. For years the deep red Hollyhock has been grow-n on a large scale in 
various continental countries, and the dried flowers have been used exten- 
sively for improving the tint of poorly-coloured wines. This adulteration led 
to many attempts being made to discover a method of detecting the presence 
of the adulterant, but in view of the very close resemblance between the 
pigments it seemed almost impossible to expect success, and previously all 
such attempts had failed. The work of Professor Willstatter, however, 
has shown exactly how^ the pigments of the Grape and of the Hollyhock are 
related to each other, and has led to a successful method — involving the use 
of ferric chloride — for distinguishing between these pigments. 

In most cases the method of obtaining pure crystalline pigments from 
flowws has been reduced to a few very simple operations, e.g., it is often 
sufficient to extract the colour with alcohol containing either hydrochloric or 
acetic acid, precipitate it from this extract by the addition of ether, then take 
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up the solid so obtained in dilute hydrochloric acid, from which it separates 
in crystals. From the red Rose, crystalline pigment equal to 1 per cent, of 
the weight of dried petals can thus be obtained, whereas the Cornflower only 
contains about 0*6 per cent of pigment, and it is far more difficult to obtain it 
from this flower. In the Pelargonium zonale the amount of pigment rises to 
6|-7| per cent, of the weight of the petals. 

It has been shown that the power which these pigments possess of com- 
bining with acids is dependent upon oxygen, and not, as is so often the case 
in organic compounds, upon the presence of nitrogen in them. They contain 
no nitrogen. 

For a long time differences of opinion have arisen as to whether or not 
these colouring matters— like so many naturally occurring compounds — exist 
in the plants in chemical combination with sugars. The researches above 
mentioned prove conclusively that they do. 

Thus is added to the credit of the scientist the discovery of one ot the 
most obscure of Nature’s .secrets, but, like most such work, it leads him on to 
furtlier problems. His work has shown what these beautiful substances are ; 
the problem now arises, How are they produced in the plant laboratory ? Let 
us hope that ere long this que.stion, too, may be answered. — Arthur E. 
ICvKREST in The Gardeners’ Chronicle. 
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THE YIELD OF THE OIL PALM IN 
LOWER GUINEA. 


BY L, NICOLAS. 

The oil p'cilrn ( Elaeis Guiiieensis ) is one of the principal riches of French 
Guinea. It is found in abundance in the whole coastal belt and its products 
( palm oil and palm kernels ) give rise to numerous commercial transactions, 
which increase from year to year. 

, The higher price commanded by oil products, and the falling price and 
lesser production of rubber are causes drawing attention to this plant at the 
present moment. 

Many species of Elaeis are not yet exploited, even near the coast. Such 
is the case, for example, in the Los Islands situated opposite Conakry, where 
more than 100,000 oil palms are never touched. 

The species of Elaeis are especially numerous and form dense groves 
at Bagataye and Cape Verga. In this remon the Bagas exploit them regularly, 
and they form a constant source of revenue : in exchange for palm kernels 
they can always procure rice and cloth. 

The oil palms are common property, or more exactly, are the property 
of a village or a canton. 

I shall not give a botanical description here. It will suffice, from this 
point of view, to refer to the “ Documents sur le palmier a huile ” published 
by M. A, Chevalier ! I shall simply put on record that I have seen 
numerous fruit branches terminated by male flowers, and, in the Los Islands, 
an Elaeis, the stem of which was branched several times. 

, Having had the good fortune to remain attached for a sufficiently long 
time to the same post, I have been able to undertake a thorough practical 
study of the annual yield of Elaeis guifjeensis, and am fortunate to be able to 
give here, as exact details as could be wished for, on this ciuestion. 

To collect the crop, the natives climb up the trees by means of an 
elliptical hoop made from the midribs of the leaves of young Elaeis. Accord- 
ing to the local custom, a Bagas ought to make for himself the apparatus 
which he uses, and not employ that of another person, nor destroy his own 
when finished with : for, in the popular belief, whoever does not observe 
these rules runs the risk of killing himself in climbing the palms : also, the 
hoops when too old for further use, are deposited near the villages with the 
old pestles. 

The natives, armed with a straight instrument having a cutting end, cut 
the fruit branches at the base, and throw them dowm to the ground. These 
are carried entire to the village, and left near the houses for fifteen days, to 
allow’ them to ripen completely. They are then cut up with an axe, and the 
fruits, thus detached, are laid in the sun for two or three days, in order to 
obtain absolutely complete maturity. 

These fruits are then put in an earthenware vessel, of native manu- 
facture, or in a big cast iron pot, previously filled with water, and resting 
directly on a fire of palm leaves. Under the action of the heat, the oil- 
bearing cells of the pulp burst, and allow a part of their oil to escape. The 
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fruits thus boilad are thrown into wooden mortars, where the women com- 
pletely disintegrate them by poundin^^. The whole is finally emptied into 
the pot, and put back on the fire, with water already hot, and brouf^ht to 
the boiling point a second time. 

This operation completed, the women take up the mass formed by the 
pulp and the kernels in their shells, by means of baskets with broad meshes, 
and empty it, after allowing it to drain, into another pot containing more 
boiling water. 

On allowing it to cool, the oil rises to the surface. The pulp mixed 
with a few fruits also rises to the top. It is removed after being strongly 
pressed between the hands. 

Finally, the heavier nuts are put on one side, spread out in the sun and 
broken one by one between two stones, and then well dried. The 
palm kernels thus obtained are put in sacks and sent to market. 

The merchants buy the oil by the bushel of fifty litres : certain business 
houses on the contrary buy by weight. Generally speaking the palm kernels 
are bought by the bushel if they are wet, and by weight when they arc dry. 

The price of palm kernels, which was 280 francs per ton in September 
1906, rose to 350 francs per ton in September 1912, on the market in 
Conakry. 

The financial results of palm oil exploitation were published in the 
previous issue ( Vol. XLII, No. 6, p. 490) of the Tropical Agriculturist. 
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— 
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95 i 



Printing Geneial ... ... ...• 
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16 



Show Judges, ^fec. ... ... ...: 
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96 
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89 
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44 
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56 

57 
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72 
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32 
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Rs.' 
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of the Society and that to the best of our belief it is correct. 

FORD, RHODES., CHURCH & Co., 
Chartered Accountants, 



CAMPHOR OIL. 


Durin^j the winter the Japanese camphor oil market, considered as a 
whole, has remained unchanged. Traffic in this important raw material is 
made very difficult by the practice of the Japanese to dispose of the different 
grades of the oil only in parcels assorted in definite proportions. If a buyer, 
for instance, wishes to acciuire 1,000 cases of white caniphor oil, he is obliged 
to buy at the same time several thousand cases of brown oil, for which, 
possibly, he may have no use until the distant future. This business custom 
of the Japanese greatly impedes operations in camphor oil, and it is to be 
regretted that, as we are informed, there is no prospect of the abolition of the 
restriction thus forced upon bu 3 'ers. The call for our light camphor oil has 
at times been particularly brisk, especially from England, whence during the 
month of February an exceptionally strong demand manifested itself. It is 
true that our stock of heavy camphor oil has not been drawn upon to the 
same extent, but this oil also has gradually become indispensable for many 
technical purposes. The prices of both qualities have remained unchanged, 
and the steady sale is likely to keep the values at their present level during 
the near future. 

The local authorities of the District of Tokyo have last year initiated 
experiments on a large scale in planting camphor trees on the island-groups 
situated in the Bay of Tok^^o, and especially on the large volcanic Island of 
Oshima and on the Hachijojima group, north of the Bonin Islands. The 
trees have stood the summer well, and are said to be making rapid growth. 
As a result, neighbouring local authorities have followed the example of 
Tokyo, and afforestation with camphor trees is at present being carried out 
on the islands near Idzu and on the Bonin Islands. At the beginning of 
November the first experiment in camphor refining was also made at Oshima, 
and if the experiments should be successful, the Tokyo local authorities in- 
tend to lease the exploitation of camphor on their islands to private com- 
panies. In the Island of Formosa, the principal centre of production of 
Japanese camphor, the last business year has been a very good one. In 1911 
the Monopoly Bureau’s exports reached a total of 5, 7 million lb., of a value 
of 3, 6 million Yen, but in 1912 the figures were 8, 7 million lb., of a value of 
S, 6 million Yen, The principal buyers were the United States and Germany, 
each of which took about 2, 3 million lb. ; old Japan took 1, 7 and England 
1 million lb., France about 900,000 lb. and India 300,000 lb. For the current 
year the figures for America and Germany are pretty much the same, England 
and France have taken considerably increased quantities, and the Indian 
takings have trebled. But the greatest increase of all is with Old Japan 
which, it is true, re-exports in turn to other countries, but whose own cam- 
phor industry is nevertheless the principal factor accounting for these in- 
creased imports. Side by side with the increase in exports there was a 
reduction in the output in Formosa, with the result that the stocks there are 
now pretty nearly exhausted. For this reason the management of the 
Monopoly is now engaged in devising measures for accumulating a sufficiency 
of fresh supplies as soon as possible. The result of the experiments in the 
preparation of camphor from leaves has shown that the quantity of camphor 
contained in the leaves of the tree equals about 25 per cent, of that which is 
obtainable from the trunk, branches, and twigs. To the question whether 
enough camphor trees are being planted to compensate for those that are cut 
down, the Monopoly authorities return a distinct affirmative. It is said that 
in the districts inhabited by subdued aborigines large areas of camphor trees 
have also been found to exist, and that there is consequently no cause for 
anxiety as to the future production of ^mphor. 
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We have already on a previous occasion pointed out that the camphor 
monopoly hopes to find a fresh source of production of camphor in the distil- 
lation of camphor leaves. Experiments on a large scale in this direction are 
being conducted at present at the experimental station on the Tempai moun- 
tain (Fukuoka), which is situated in a camphor plantation. This plantation 
contains about 58,000 trees, which were planted in the year 1908. The daily 
capacity of the experimental station is 2,000 gallons of oil, or 317 gallons from 
400 lb. of leaves ( ? ) Four distillations are carried out daily, the camphor- 
content of the oil being estimated every three hours. The exhausted material 
is used as fuel. 

At the present time there are over 500,000 camphor trees on the Island 
of Kiu Shiu (Saikaido), distributed over an area of more than 60,000 acres. 
As camphor leaves are easily transportable, it would be possible to work up 
the leaves from a large district in one central station. When distilling 
camphor wood it is inconvenient to go far afield from the collecting centre, 
because the wood, being heavy, is not so readily transportable. 

Perhaps the projected scheme for a World’s Camphor Trust, of which 
reports appear in the press from time to time, may be connected with the 
alleged unfavourable position of the Japanese camphor industry. It is said 
that a preliminary understanding has already been reached between the Kobe 
houses and the European merchants but that the negotiations with the 
United States have not yet led to the desired result. — Report of Schimmel 
& Co. 


THREE NEW AND PROFITABLE NUTS. 


To THE Editor of The Tropical Agriculturist. 

Sir, 

Planters in the E. Indies and elsewhere have frequently expended large 
sums of money in producing various crops, which fluctuated greatly in value 
and ultimately were eradicated through becoming unprofitable. With nuts 
of any kind this is not likely to occur ; as there is always a good demand 
therefor which increases with population. Great Britain and the United 
States, to say nothing of other countries, are large consumers and the culti- 
vation of palatable and popular fruits of good keeping quality will prove a 
lasting and remunerative enterprise. Just now there is a great demand in 
England and the United States for fruit of this description, amongst which 
may be enumerated three new nuts, viz. the Peli Nut, or Java Almonds 
Canarium ovaium), the Paradise Nut (Lecythis labucajo), and the Queensland 
Nut (Macadamia iernifolia ). It is said that commercially the Peli Nut is the 
most important which has appeared on the American market during recent 
years. The nuts have a very thick shell, but the kernel is so delicate and 
nutritious that an emulsion of it is frequently used as a substitute for milk in 
bringing up infants. A valuable commercial oil is pressed from them, while 
the resin of the tree is the “gum elemi” of pharmacists, used in plasters and 
ointments. Even the pulpy husk of thoroughly ripe nuts is eaten by Filipinos 
in some districts. 

The tree attains a height of 50 feet and the nuts furnish an important 
article of food to the natives, but they are considered very unwholesome if 
eaten fresh, and cause dysentery and diarrhoea. They are eaten both raw 
and roasted, and in Amboyna they are converted into bread which is made 
in rolls about a yard in length and one inch thick ; they are also made into a 
sort of marmalade. An oil is expressed from them which is used at the table 
when fresh, and in lamps when stale. 
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The Paradise Nut is somewhat similar to the Peli and is a near relative 
of the common Brazil Nut. The native name is Sapucaia and under this 
name it is sold in Europe. The designation “Paradise Nut” appears to have 
originated in New York. The seeds are enclosed in hard, woody “pots” pr 
“urns/' provided with lids which fall when the fruit is ripe, allowing the nut 
to drop to the ground. These nuts in the United States bring 75 cents or 3s 
\\d per lb. The preference for them is due to the fact that the meat is con- 
sidered of a liner flavour as well as more digestible. The shell, moreover, is 
thin, in pleasing contrast to either the Peli or the Queensland Nut which both 
have very thick, hard coverings. The trees attain a large size and furnish 
excellent timber which is considered particularly resistant to the attacks oi 
teredos and barnacles in salt water. 

The Queensland Nut (Macadamia teniijolia) is more interesting than 
either of the two preceding, as it bears earlier and can be cultivated in a 
wider extent of country. It is resistant to drought and fairly resistant to 
frost, and promises to be of much value commercially. Small shipments to 
London are said to have been sold at 10/-per lb. There are about 50 nuts to 
the lb. The fruit is a drupe with fleshy exterior ; the brown kernel (the nut 
itself) has a shiny surface. The meat enclosed therein has a delicious 
flavour, closely resembling that of the Brazil Nut. It requires very little care 
or water, wherefore it should be highly prized in semi-arid localities. The 
cultivation of this nut tree should prove one of the most reliable and lucrative 
enterprises for planters in the E. Indies. 

Yours faithfully, 

B. HARRISON, F.L.S. 

Burringbar P.0, 

N. S. W., Australia, 7-5-14. 

Macadamia ternifolia introduced into Ceylon in 1868, and bears 
fruit at Peradeniya. It might form a welcome addition to a bungalow garden, 
but opinions differ as to its edible qualities. There is no fortune to be made 
out of the cultivation of dessert nuts.] 


OIL PALM FRUITS IN GABON. 


BY PAUL AMMANN. 

The oil palm, distributed over a large part of tropical Africa, but 
particularly abundant round the Gulf of Guinea, furnishes palm oil and palm 
kernels, which enter in enormous quantities into the manufacture of candles, 
soap and vegetable butters. In the year 1909 the total export from West 
Africa (from Gambia to Angola) was 100,000 tons of palm oil, and 250,000 
tons of palm kernels, representing a value of about 200 million francs. 

This enormous production, however, does not meet the consumption, 
which increases more rapidly than the production. Consequently, on the 
market, the price of oil stuffs increases daily, and there is at present an 
endeavour to develop this production of oil stuffs; in the case of the oil 
palm, either by improving the native processes of extraction, and replacing 
them with machinery, or by bringing into exploitation palms as yet un- 
exploited, or finally by creating in certain countries new palm plantations. 

The oil palm is one of the chief resources of Gabon, but trade and 
natives have not yet drawn on it to its fullest extent, and large numbers of 
l»lms are not yet exploited even in the coastal regions which are easy of 
access. 
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The climate and soil in Gabon, being extremely favourable to the oil 
palm, permit of an abundant fructification, estimated at an average of 8 to 10 
fruit branches of 12 kilos each, representing 100 kilos of fruit branches per 
tree per annum : these fruit branches bear fruits, which are more bulky 
than anywhere else in Africa. 

The data collected below were obtained by analysis made on samples 
collected on the banks of the Ogoonc, and sent to the Jardin Colonial by 
M. F. Coton. 

The following is a summary of the statistics given — 

Weight of an average fruit branch - - 13 kilos 

Yielding fresh fruits (about 20 7o water) - 7*8 ,, 

or dry fruits ( about 4 7o water) - - 6’5 ,, 

Two samples were taken of fruits : 

No. 1 Average weight of fruit 8 grams 
No. 2 „ „ „ 112 „ 


No. 1 gave Pulp 
Nuts 


38*2 per cent. 

6r8 I 


Shell 

Kernel 


43*5 % 
18*3 


No. 


Average weight of nut 4*9 grams 

,, ,, kernel 2*4 „ 


2 gave Pulp 
Nuts 


20*0 per cent. 

80-0 „ I 


Shell 

Kernel 


63 ‘7b 
16*24 


Average weight of nut 8*8 grams 
,, ,, kernel 1*6 „ 




Composition of Pulp. 

Composition of Kernels. 



No. 1. 

No. 2. 

No. 1. 

No. 2. 

Water 


1 

per cent. 
3'39 j 

per cent. 
45 

per cent. 
8-5 

per cent. 
10*8 

Oil stuff 


77’H 

65-48 

45-9 

‘ 47*8 


— L'Agronomik Colonialk. 


INTERNATIONAL CONVENTION ON PLANT 

DISEASES. 

The text of the draft convention which was prepared at this conference 
has now been issued by the International Agricultural Institute at Rome, and 
the Governments which were represented on that occasion will be invited to 
consider whether they will signify their formal acceptance of tlie proposed 
agreement. Their decision will depend on political and administrative reasons 
with which we are not here concerned, but the suggestions contained in the 
document mark an advance in public opinion on the subject of plant diseases 
of great interest to men of science, which cannot be entirely overlooked. 
The delegates of thirty independent States have decided that it is desirable 
that a uniform procedure should be adopted to control the spread of those 
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diseases which have in the past done so much injury to agricultural and 
horticultural crops, and, indeed, are still doing so, and that this procedure 
should include both the scientific study of the insect and fungus pests at one 
or more Government phytopathological stations in each country, and the 
application of remedial measures by administrative order where these pests 
exist. 

The official acceptance of this policy would in any case give a great 
stimulus to the study of applied biology, and would tend to concentrate the 
attention of entomologists and mycologists on economic problems. But-the 
scheme contemplated by some of tlie articles of the convention is likely to be 
productive of even more important results. It was evidently felt impossible 
to prepare a list of dangerous diseases applicable to all countries, and while, 
on the one hand, it was decided not to legislate for those diseases which 
attack agricultural crops, such as seeds, grain, potatoes, and other “ articles 
de grande culture,” each Government is invited to prepare a list of those 
diseases against which it wishes to be protected. The preparation of such 
a list is bound to be difficult, since many of the diseases which are compara- 
tively harmless in a country wffiere they have been established for many years 
are apt to assume a virulent character when introduced into a country where 
they are unknown. The ravages caused by the Brown Tail Moth {Euprociis 
chrysorrhoea) and the Cotton Boll Weevil (Anthonomus grandis) in America, 
by the Vine Louse {Phylloxera vasiairix) and the American Gooseberry mildew 
{Sphaerotheca mors-Uvae) in Europe, are familiar examples. The attention of 
official plant pathologists will have, therefore, to be directed not only to the 
study of the pests of their own country, but also to those of other countries 
the character of which is such that they might prove dangerous if introduced. 
[It is difficult to imagine an official plant pathologist who neglects this duty. 
—Ed. T. a.] 

The field for this kind of research is, of course, very wide ; but lest an 
opening should be given to unreasonable and alarmist measures likely to cause 
a serious disturbance of trade, it is laid down in a very important article 
what are the conditions on which the list must be prepared. It is wisely 
declared that the list must be as restricted as possible, and must not include any 
of those common pests which are widely distributed in almost every country, 
and are well established there. (Les especes banales, dont la dispersion dej^ 
ancienne s^etend a presque tons les pays). Moreover, the pest must be 
epidemic in character, and destructive, or at least very injurious, in action, as 
well as be easily capable of being conveyed on living plants, or parts of plants. 

In these cases where the pest is already known to be of such a character 
in its native home or in some country into which it has already been intro- 
duced, its inclusion in the list is a foregone conclusion, and there will be 
little hesitation about the San Jose Scale {Aspidiolus perniciosus) or the Medi- 
terranean Fruit Fly {Ceratilis capitata), the Black Knot KPlowrightia ntorbosa) 
or the Chestnut disease (Endolhia parasitica). But in other cases a difficulty 
will arise. Where experience cannot speak with certainty, a scientific reason 
must be urged, and it will be necessary to formulate a series of deductions 
from the life-history of the insect or fungus which would justify a presump- 
tion that in different surroundings the pest might prove epidemic as well as 
destructive to plant life, or at least injurious to the crop. No doubt it will 
be possible, in the course of time, to declare with more accuracy than at 
present what are the circumstances in which such conditions might arise ; 
but it will require a long and careful study; not only of plant hygiene, but also 
of the limits of the powers of adaptation to environment possessed by parasitic 
organisms, under the stimulus of climatic and cultural conditions, as well as 
freedom from injurious influence. This article in the proposed convention 
will, if adopted, have a marked influence on the trend of economic biology 
and plant pathology,— Nature. 
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SUCCESSFUL METHOD OF TRANSPORTING 
CANE CUTTINGS. 


Althoujih the method of shipping cam* cutliiiK^s in damp charcoal has 
been known for man>' years, there has always been considerable risk involved 
on account of the time occupied by the transportation to distant countries. 
With a view to overcomin^f this difficulty, this Department last year decided 
to try the experiment of shippin^.^ cane cullin^s in damp charcoal (1 lb. char- 
coal, 4 oz. water) to India by parcel post, thereby lessening: the time of 
transportation. On account of the maximum weit^ht which is allowed in 
sending by parcel post, beinj^ 11 lb-, it was found necessary to have special 
tins constructed, and to reduce to a minimum the size of the cane cuttinj^s. 
The light tins employed measured 18 inches x 4 inches x 4 inches, and 
cuttings were selected having the nodes moderately close together, thereby 
getting a good number of buds per cutting with a minimum bulk of cane. 

The time taken during the transportation was only six weeks. On its 
arrival in India, the case of cuttings was opened immediately, and the follow- 
ing observations on the condition of the cuttings were recorded : Many of the 
buds had already sprouted, the sprouts varying from i inch to 2 to 3 inches 
in length. In a few cases rootlets had developed 1 to 2 inches long. These 
looked in perfect condition and were unbroken and undamaged. The canes 
themselves were perfectly healthv in appearance, not in the least dried or 
shrivelled up, ([uite hard and bright in colour. 

The cuttings were planted out at once and in a later communication from 
the Agricultural Chemist, Assam, it was stated that the cuttings had all 
germinated and were doing well. 

As an interesting extension of the experiment, this Deparlinent recjiiested 
the Indian authorities to reciprocate the trial by forwarding cuttings of any 
good Indian cane by the same method to the West Indies, 'fhe cuttings of a 
x ariety known as “ Dacca (randari ” have recently been received at this oHice 
in good condition and forwarded to Antigua where their germination capa- 
cities will be tested. It is interesting to add that this Indian cane is 
described as a very free tillerer, good cropper, and of high quality. — A oki- 
cri;rrK\i. Xkws. 
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1 1914 
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Colombo 
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Knrunegala 

5‘S8 

4'S2 

Kandy 
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6'26 

Ikilticaloa 
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MARKET RATES F<» TROPICAL WtODUCTS. 

( from Uwh 6r *Pta(a Lehtil Monthly 


QUALITY. 


ALOES, Socotr.— - 

Ziiu'thsi & Hepatic „ < Common to good 
ARROWROOT (Natal) lb. iFair to fine 
BEES’ WAX cwt. 

Zanzibar Yellow 
Eatt Indian, bleached „ 

» unbleached „ 

Madagaacsr „ 

CAMPHOR. Japan lb- 

China cwt. ‘Fair average quality 

C ARDAMOMS, Tulicoru/Go^ to fine bold 
pet IbJ'Middlinglean 

Malabar, Tellicherry „ IGoodlo fine bold 

Calicut ,, iBrowniih 

Mangalore 


QuotatioM. 


140/ a 50/ 
40' a 70/ 
3d 


{Slightly droisy to fair 
iFair to good 
I Dark to good genuine 
i Dark to good palish 
Refined 


Ceylon, Mysore 

Malabar „ 
Seeds. E. 1 k Ceylon 
Ceylon “Long W3<f ,< 
CASTOR OIL, Calcutta „ 
CHILLIES, 

CINCHONA 

Ceylon 


£7 10/ a £7 15/ 
l£8 10/a £6 12,6 
16 5/ a £7 , 
£7 l5/a£>t2(6 
1/7 a 1/8 
|I53I 
!5.'I a 5/4 
,i,9a4i7 
l5|0a6/3 
,3'3a4/9 
I Brown togootl bold ,3/10 a 6/3 
i Small fair to fine plump 4, a 6/3 

[Fair to good 
{Fair to good 
/ SboHy to good 
!Good2ads 


i, Zanzibar cwt. | Pull to fine bright 
japan .. iFair bright small 
I A BA RK. lb. i Crown, Renew< 


Renewed 
Org. Stem 
I Red Org Stem 

' Renewed 

’ Root 

C I NN MON. Ceylon I »ts. : Good to fine quill 


rib. 


CLOVES. Penang 
Amboyna 
Zanzibar 
Madagascar 
Stems 

COFFF E 

Ceylon Plantation cwt . Medium to bold 


2tKis. . „ „ 

3rds! 

4ths.i 

Chips, I Fair to fine bold 
lb. ; Dull to fine bright pkd. 

! Dull to fine 
.. {Fair and fine bright 
Fair 
Fair 


Liberian 
COCOA, Ceylon Plant. „ 

Native Estate ., 
Java and Celebes „ 
COLOMBO ROOT .. 
CROTON SEEDS, sifted,, 
CUBEBS „ „ 

GINGER. Bengal, rough „ 
Calicut. Cut A „ 
B&C,. 

Cochin, Rough „ 
Japan 


Fair to bold 
Special Marks 
iRedtogood 
Ordinary to red 
{Small to good red 
Middling to good 
Dull to fair 
;Ord, stalky to good 
'Fair 

I Medium to fine bold 
{Small and medium 
{Common to fine bold 
'Small and D'l 
{Unspiit 


;4, a 4/3 
ii/3 a 3'6 nom. 

fl^^d 

45/ a 50, 

50/ 

Jgda7d 

id a 6d 

!lNa4:id 
iJda5id 
I ad a 4d 
1/3 a 1.9 
.l.'2a 1/7 

il/t a 1,6 

{I, 'a 1/3 
2d a 4d 

:i,u 1/2 

lOd a I04d 
5'jd a6d 
7d 
.id 

Nominal 
63/ a 80/ 

81/8 88/6 
73/ a 80/6 
42/ a 68/ 
50sa93i 
{1 5/ a 22/6 
42/6 a 47,6 
IJO. a I50,< 

19/ 

t)0' a 75; 

36/ a 60; 

22, '6 a 27/ 

20 , 

20 / 


GUM AM^ONl ACUM ..jOrd. Blocky to fair clean 40 * a 72» W 


ANIMI, Zanzibar 


Madagascar , 

ARABIC. E.l.&Aden 
Turkey sorts 
Ghatti 
Rurracbee 
Madras 
ASSAFCETlDA 


Pale and amber, sir. arts £14 IO/a£l6 10/ 
' „ „ little red £l 1 a £12 

iBcan and Pea size ditto 70/ a £ 1 1 
■Fair to good red sorts £8 10/ a £l0 10, 
Med. and bold glassy sorts £5 10/ a £7 5' 
Fair to good palish £4 a £8 
„ ,, red £4 a £7 

Ordinary to good pale 26/ a 32 '6 


Sorts to fine pale 
Reddish to good pale 
I Dark to fine pale 
Clean fr. to gd. almonds 


33/ a 576 
17,8 27/ 

22/6 a 32/6 nom, 
20/ a 30/ nom 

£6 a £6 10/ 


KIN 

MYl 


:iNO 

“ RRH. 


lb. 


com. stony to good block 4Us a £5 


OUBANUM, drop 


Fair to fine bright 
Aden sorts cwt. Middling to good 
Somali . ., „ 

Good to fine while 
{Middling to fair 
jI..Aw to good pale 
Slightly foul to fine 
'Fine Para smoked 


pickings 

siftings 

INDIA RUBBER lb. 


Ceylon, Straits, 

Malay Straits, ntc. 

Asiam 

Rangoon 


Crepe ordinary to fine 
Fine Block 
.. I Scrap fair to fine 


6da i/3 
57/6 a 67/6 
52* 6d a 55s 
43sa30« 
:35s a 40s 
il5/a27/6 
:18s a 25s 
sheets '2 3^ 


2/4 
2 41 

I 8a 1/9 

11.10 


{Plantation 
Fair II toord. red No. 1.1/3 a l/6 
' « ' . .. .1/2 a 1/4 


J- 


QUAUTY, 


liNDIA RUBBER lb. 
Borneo 
Java 

Penang , 

Mozambique 


Nyassaland 

Madagascar 


^ Now Guinea 
fNDIGO, El. Bengal 


MACE, Bombay & Pcnai.ji 
per lb, 

Java 

, Bombay 

INUTMEGS. - lb. 

Singapore & Penang „ 


iComroon to good 
IGood to fine red 
IL.OW white to prime red 
{Fair to fine red ball 
{Sausage, fair to good 
iFair to fine Uli 
,Fr. to fine pinky fit white 
iMajunga & blk coated 
i Niggers, low to good 
Ordinary to fine ball 
{Shipping mid togd. violet 
Consuming mid. to gd. 
{Ordinary to midtlllng 
■Mid. to good Kurpab 
: Low to ordinary 
/Mid. to fine Madr« 
iPale reddish to fine 
Ordinary to fair 
i good pale 

{Wild 

!64’s to 57*8 
■80’8 
lIO's 


QUOTATIONS. 


9d8l/3 
1/3 a 1/6 
9daI/4 
il/9'a2/l 
!l/9a2/ 

11/9 a 2/ 
il'4aI/6 
i;aI/2 
|6d a 1/6 

;i/4al,7 
is 3d a 5s 8d 
!2s9da 36 2d 
j2s 'kJ a 2) 9d 
i 1 8 1 Id a 2s 5d 
I Is 6d a Is 9d 
il/!la2;9 
;2f4 a 2/6 
12/ a 2/2 
:2/ I a 2/4 
■ 1 / 


l9ida lOAd 

74d 

m 


NUTS, ARl'CA c.wt. Ordinary to fair fresh 
iNUX VOMICA. Cochin Ordinary to good 
per cwt. Bengal j 

Madias' ., 

|OIL OF ANISEED lb Fair merchantable 
CASSIA .. i According to analysis 

LEMONGRASS oz. Good flavour & colour 
NUTMEG .. Dingy to white 

CINNAMON .. Ordinary to fair sweet 
CITRONE LI -E ^ lb. Bright & good flavour 


I 20 

, 15 


lb. 


lORCHELLAWEEU 
Ceylon 
Madag.ascar 
Zanzibar 

iPEPPER 'Black' 

Alleppy &t l ellicherry 
Ceylon „ 

Singapore 

Achcen 6c W, C. I’enang 
t White ) Singapore „ 
Siam „ 
Penang 
Muntok „ 
IRHUBARB. SJtenzi .. 

Canton „ 
High Dried,. 


cwt; 


■Fviir 

Fair 

Fair 

i’i 


1 7/6 a 
15f6a 
12 / 

12, a 13/ 

5,5 

2 9 a 3, 

7’'d 

1 4d a I /‘jd 
5.1da l8 3d 
F5,' 

10 6 
10,6 
d0;6 


Fair to fine bold heavy 
Fair 

Dull to fine 
Fair to fine 
Fair 
F.iir 
Fair 

Ordin.-u y to good 
Ordinan' to good 
Fair to fine (fat 
; Dark to fair round 

|3AGO, I’EARI., large -cwtlFair to fine 
medhim 

Flour .. jCood pinky to white 

pEEDLAC cwt ‘Ordinary to gd. soluble 

[5ENNA, 1 inricvelly Ib.iQiwd to fine bold green 
il'air greenish 


[iHELLS. M.o’ PEARL 
Egyptian cwt. 
Bombay 
Mergui ,. 
Manilla „ 
Banda 

Green Snail „ 
Japan Ear „ 


,5d 

5d a 5;{d 
4, id , 
'5da5id 
:m a 8id 
Hid 
,7)id 
9cl 

'2,' .H 4/ 

i 1/10 a, ^'6 

lldali'l 
9da lid 
18/ 

'16/ 

{13/ a 14/ 
ilO/all/ 
65/ a 75/ 
!5d a 84d 

. iJda l.jd 
{Common specky 6t small j U d a 24d 


|Smali to bold 85/^a 5/ 

jChickeii to bold £9 10/ « £14 U 

{Fair to go^ £8 a £ 1 3 12/6 

I Sorts 50- nom. 

/Small to large {67, '6 a 80/ 

Trimmed selected small ! , , . „ , 

‘ 10 bold 2>/ a £6 17/6. 

TAMARINDS, Ca)cutto...!Mid to fine bl'k not stony j 14/ a l5 
per cwt. Madras {Inferior to good {6; a lU 

j;ORT01SESHELL- ' „ , ,, L. 

(Zanzibar & Bombay iL jSpall to bold lf4/ a {24/ 


Pickings 

URMERIC. Bengal cwt. Tair j2/al3/ 

Madras „ Finger fair to fine bold 4, a 16/ 
Do. „ 'Bulbs „ L bright i| 2/ a 13/ 

Cochin iFingerfair i 

jBulbs .. ji|/6aI2/ 

^ ^Mauritius* Ills, iGd. crystallized 34a 8i in. 15' 

Madagascar r 2nds. {Foxy & reddish 34a „ {9,^ a 1^ 

, Seychdles ...) 3rds {Loan and inferiM |J a96 

VERMILLION ... lbs. |Fme. pure, bright 27 

WAX, Japan, tquarai cwt. (Good wbito hard [48/ 





BAD TAPPING 
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SELECTION IN HEVEA. 


To a considerable extent, the comparative permanence of 
the plants which are cultivated on estates in the tropics militates 
against their improvement. In the case of annual crops, the 
actual work of improvement is easier, because of the shorter 
time required to j^row several generations, and the application of 
the results is facilitated by the fact that the grower can change 
his seed, and consequently the character of his produce, every 
year. Oii tlie other hand, once a tea or rubber estate has been 
planted and brought into hearing, the owner practically considers 
that part of the business has been completed for all time. 

Ihit if the replanting of an estate is not within the range of 
probability, there is nevertheless an opportunity of practising 
selection, in the case of Hevea, when opening up extensions 
which will no doubt be necessary from time to time ; and now* 
that the rush of planting is over, this phase should receive the 
careful attention of rubber companies. If it does not, it will not 
be because the matter has not been brought to their notice, for 
the subject is one which is now being prominently brought 
forward by ,ill the journals which are directly or indirectly 
interested in rubber. 

A recent visitor to the Island has expressed his astonishment 
that, after our experience with Cinchona, nothing has been done 
in the way of seed selection in Hevea, and has reminded us that 
Java owes her pre-eminence in Cinchona to the selection of the 
highest yielding trees. 
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A beginning has already been made at Peradeniya, where 
two acres have been planted' with seed from the old Henaratgoda 
tree which yielded 386 lb. of dry rubber in four and a half years. 
When these trees are old enough to tap, the yield of each will 
be carefully recorded, and any bad yielders removed. It must 
be borne in mind that in the present state of our knowledge, 
selection can only be based on yield. Ultimately it may be 
possible to correlate yield with some character of the tree, but 
that cannot be done at present. 

It is urged that estates should set aside one or two acres 
which should be planted with seed from their best yielding trees. 
Other characteristics, such as freedom from burrs, might be taken 
into account when deciding between the best yielders. Subse- 
quently, any of the progeny which proved below the standard 
should be cut out, so as to diminish as far as possible the 
risk of deterioration in the succeeding generation. 

It does not necessarily follow that the descendants of good 
yielding trees will be good yielders. Under ordinary plantation 
conditions, the seed will most probably be the result of a cross, 
and hence the descendants may vary. The relative positions and 
times of flowering of the male and female flowers of Hevea 
brasiliensis do not exclude the possibility of self-fertilisation, but 
several observations point to the conclusion that cross-fertilisation 
is the rule. For instance, in both Perak and Ceylon, when 
Hevea flow’ered for the first time, only one tree flowered and no 
seed was produced, but in the following year, when two or more 
•trees flowered, seed was obtained. Again, an isolated tree at 
Peradeniya which flowers abundantly every year has not borne 
any fruit during the years it has been under observation. Hence 
the nece.ssity of testing all the trees grown from the selected 
seed. 

It will be recognised by all who have any knowledge of plant 
breeding that the method outlined above is only an elementary 
one, and open to several objections. It is practicable but not the 
theoretically best. It will, however, serve admirably as a 
beginning and may well afford valuable data for more exact 
methods. 


T. P 
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RUBBER. 


BAD TAPPING. 

The frontispiece of this number j^ives two illustrations of one of the many 
forms of bad tappinj^, namely, the gradual alteration of the slope of the cut 
as tapping proceeds. As will be evident from the facts that the trees were 
tapped with knife and pricker and that the tapping is in the wrong direction, 
these photographs were taken several years ago, but the same thing is not 
uncommon at the present day, and although it is generally recognised to be 
bad tapping, the full extent of the evil is not always realised. 

Other things being equal, the quantity of rubber which it is possible to 
extract from a given area of bark depends to a great extent upon the number 
of times it is possible to tap it, i.e., on the number of cuts to the inch. Now, 
the number of cuts which can be made to the inch varies according to the 
angle of the cut, being greater with the “ flatter” cut, i.e., when the angle made 
with the vertical channel is greater. In the present instance, this is true, 
whether the measurements are taken along the vertical channel, or perpendi- 
cular to the tirstcut. Therefore when the angle continually decreases, as it 
does in the cases illustrated, the number of cuts to the inch becomes fewer 
as tapping proceeds, and consequently the yield from the area tapped is less 
than it should be because of the fewer tappings possible. 

The yield is further diminished by the failure to tap all the bark between 
the original cuts. To what degree this affects the yield it is not possible to 
estimate. No one doubts nowadays that latex is drawn to the tapping cut 
from some distance, and it is probable that this second effect is small in com- 
parison with the first. 

It will be noted that in one case, although a triangle of bark still remains 
untapped below the upper cut, the tapping cut has extended over the renew- 
ing bark of the second cut. In the other case, the untapped triangle has been 
“ cleaned up ” to make the bark level — a practice w^hich has nothing to 
recommend it. 

These photographs also illustrate another point on which some confusion 
exists. We talk of the number of cuts to the inch, in various numbers from 
eighteen to twenty-five according to the optimism of the individual, but there 
does not appear to be any general agreement as to the method of taking the 
measurements involved. Moreover, the distances measured are frequently 
too small — about an inch — so that a small error in measurement makes a large 
difference in the result, and the number taken as the number of tappings is 
sometimes the theoretical number of tappings possible (disregarding holidays 
etc.), instead of the actual number. It is notable that in tapping experiments, 
where the distance measured is a foot or more, and the number of tappings 
is knbwn accurately, high numbers of cuts to the inch are not obtained. 
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But apart from that, the photogt%phs^<w clearly that unless the tapping 
is absolutely parallel throughout, it is possible to describe the same tailing 
by widely different numbers of cuts to the inch. Thus in the second photo- 
graph, twelve inches of bark have been removed along the vertical channel, 
but only about six inches at the upper end of the cut (the direction of the 
cut has been rectified about two-thirds of the way down and a narrow 
triangle of untapped bark left). Supposing, therefore, the number of tappings 
was one hundred and twenty, measurements at the upper end of the cut 
would give twenty cuts to the inch, while measurements along the vertical 
channel would give only ten. If the tapping were described as twenty cuts 
to the inch with cuts one foot apart, one would deduce that after one hundred 
and twenty tappings half the original bark would be available, yet, as the 
photograph shows, no further tapping is possible. The example is. of course, 
an extreme one, but it serves to illustrate the point. 

This brings us to the question, where is the distance to be measured in 
reckoning the number of cuts to the inch. The answer to that would appear 
to be quite clear, if an accurate standard is desired. The only distance which 
can be regarded as fixed is along the vertical channel. All other measure- 
ments, whether vertical or perpendicular to the cuts, depend on the accuracy 
of the tapping. The distance between the cuts is reckoned along the channel, 
and it does not appear logical to adopt another direction for other tapping 
measurements. 

Measurements along the vertical channel give, for the same tapping, 
fewer cuts to the inch than measurements perpendicular to the cut. For 
example, with a tapping angle of 4.“)^, twenty cuts to the inch measured per- 
pendicular to the cut is fourteen measured along the vertical channel : with 
an angle of 60® to the vertical, the corresponding numbers are twenty and 
seventeen. The greater the angle made with the vertical the smaller the 
difference between the numbers obtained by the two methods of calculation. 

T. P. 


OPENING UP YOUNG RUBBER. 


The following preliminary results of tapping experiments on young 
Hevea have been published by F. G. Spring in The Agricultural Bulletin 
of the Federated Malay States for April 1914. 

The object of the experiments was to compare the Basal V system of 
tapping with that of the single quarter, half herring bone, and to find out the 
relative amounts of rubber obtained from a half herring bone, with different 
numbers of cuts. 

The trees are planted 25 x 12^ feet. The number of trees in each plot 
is 100, and the average girth of the trees is practically the same. The trees 
*had not been tapped prior to the begtntiing of this experiment. The half 
herring bones had one cut, two cuts eiiditeen inches apart, and three cuts 
eighteen inches apart, respectively. In gtt cases the lowest cut was 18 incites 
from the ggrownd. The trees were tapped daily, 20 cuts to the indh. 
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The following table summarises the results for the first eleven 
months ; — 


Plot No. 

1 . 

2 . 

3. 

4. 

Fraction of 
Circumference. 

one quarter. 

1 

one quarter. 

one quarter. 

half. 

Method. 

half herring 
bone. 

half herring 
bone. 

half herring 
bone. 

basal V 

No. of cuts. 

one 

two 

three 



No. of trees. 

100 

100 

100 

100 

Average girth. 

226 

217 

213 

22’3 

Yield 

152 lb. 

220| lb. 

180i lb. j 

3041b. 


The direction of the cut in the half herring bone is not stated. 

Mr. Spring’s conclusions are as follows : — 

Over the period of eleven months, reference to the tables will show 
that one cut ( Single Quarter System ) yields 152 lb. i oz. total rubber, two 
cuts 220 lb. lOi oz. total rubber, three cuts 180 lb. 13^ oz. total rubber, 
while the Basal V yields 304 lb. 1 oz. total rubber. It wshoiild be 
remembered that in each plot tapping is conducted every day. Judging from 
the above figures it is fairly clear that it is not advisable, on young trees, 
to have more than two cuts on the Single Quarter System, and it is very 
doubtful if this number can be increased even on old rubber. On the 
supposition that old trees have a greater reserve and feeding capacity, it 
would be expected that they could carry a larger number of cuts, but it must 
be remembered that as the girth of the tree increases, the length of the cuts 
are correspondingly greater. 

It is noticeable in this experiment that one cut, over a period of the first 
eleven months’ tapping, yields approximately as much total rubber as three 
cuts. The Basal V far exceeds that of two cuts on the Single Quarter System, 
and this difference is likely to be maintained the second year with a similar 
V on the opposite side of the tree. During the 3rd and 4th year, in the case 
of the V, it will be necessary to resort to a top V, when there is a possibility of 
a reduction when compared with the same time of tapping on Single 
Quarters, but over the period of the four years it seems probable that the 
difference will be in favour of the V. 

The writer favours the Basal V, if it is intended to continue on this 
system, in which case it might be preferable to place the V say 24 inches 
from the latex spout, and afterwards a similar V on the opposite side of the 
tree — this would allow of a shorter period for working on the top Vs. 

Some planters have an objection to the V on account of its spoiling the 
shape of the' tree in the course of a few years. This may be so, but 
personally I have never noted this peculiarity, and if, as they say, it should 
have a tendency to flatten out the tree, there is no objection to this as 
regards difficulties of tapping, the only objection would be if it reduced the 
yield. The writer’s experience is that the V has given a gradual increase 
as tapping progressed and has shown no sign of a reduction. 

[Experiments at Henaratgoda, daily tapping, show an enormous re- 
dnedonf in the case of old trees, from top Vs following basal Vs. — E d.] 
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THE VALUATION OF RUBBER ESTATES. 


Mr. F. C. Peck, the author of “ Malayan Dollar Rubber Com- 
panies,’’ and Director of the Mergui and other rubber estates, has just 
issued a book entitled “ The Valuation of Rubber Estates,” in which he 
sets out at length his methods and views on the subject. He disagrees with 
the “ purchase of profits ” system of valuation, as it takes no account of the 
increase or decrease in capital value of the estate during the period chosen, 
of the capital necessary to bring young rubber into bearing, and of the 
absence of any return during the period of development. His suggested 
methods, which appear to take into consideration all possible factors, are 
exhaustively discussed, and the book should prove highly instructive to 
valuers and investors. The view^s expressed on methods of planting and 
management, as affecting the value of an estate, are refreshingly modern. 
The chapters on the future price of rubber and the “ natural price ” of 
rubber will no doubt be studied with great interest. 


SEED SELECTION ON OLD ESTATES. 

Very few Hevea estates in the Middle East are now extending their 
planted acreage, the majority of owners being content to maintain their 
present fields in good order or to finish planting by taking in odd corners. 
The statistics for 1913 showed very few extensions, and those for the present 
year should show even less. But it is common knowledge that in the 
cultivation of even forest tree types certain areiis may, in course of time, 
go out of cultivation, either from old age or numerous other causes. It is 
conceivable that Hevea trees, after they have been tapped ten, twenty, or 
even more years in succession, may be so damaged or have become so weak 
that the collection of rubber therefrom may cease to be profitable. Not that 
the trees might not yield any latex at all, but that better returns could 
possibly be obtained by planting up new clearings and starting on virgin 
trees. Furthermore, in areas liable to severe storms all the trees on a given 
acreage may, after successive tornadoes, be damaged beyond all hope of 
recovery. Hence arises the question of planting up very small acreages in 
successive years to make good for old non-paying areas. 

SEED BEARERS ON ESTATES. 

The seeds or plants for such purposes can, almost on every property, 
be obtained on the spot. Planters can now in most cases put down their 
nurseries from their own seed supplies. But herein lies a danger. It is the 
experience of most agriculturists that a “ change of seed ’’usually results in 
a better crop. Hitherto most rubber planters have had to use, for their 
own clearings, seed supplies procured from notable estates, and there has 
not been any real opportunity for effecting seed selection in the proper 
sense. We make the suggestion that now is the time to lay out definite 
plans for selecting seed bearers for the small annual extensions which will 
be made in future years on estates having reserve forests at their command. 
There is no longer any necessity to “ speed up ” planting programmes, and 
there is plenty of scope in the selection of seeds for annual extensions of 
ten, twenty, thirty, or more acres. . . . ^ , 
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SOURCES OF SEED SUPPLY. 

There are now two sources of supply open to any up-to-date planter 
wishing to improve by seed selection the type of Hevea to be grown on any 
estate. The first is the older group of estates having seed bearers ten years 
and older ; the second is the oldest group of all, the parents of the million 
acres now planted, viz., those at the Botanic Departments in Ceylon, Malaya 
and Java. The supplies from the first-mentioned source will be as enormous 
as those of the latter will be limited, but even the latter will be sufficiently 
large to supply seed for a few thousand acres each year. We take the 
view that it is the first duty of an agricultural department to improve the 
stock of the country, and we know that every officer in every one of the 
departments referred to is in entire agreement with us on that point. Now 
seed selection to be of the greatest good involves something more than 
simply reserving the seeds from a number of old trees. 

BOTANIC GARDENS AND SEED SELECTION. 

It involves the selection of parent trees which conform to certain types, 
and seeing that pollination and fertilization between known parejits 
occur. The progeny from an old or diseased tree could naturally not be as 
valuable as that from a perfect, good- 3 ’ielding specimen. We are therefore 
led to conclude that seed selection, involving as it does careful control of all 
operations in connection with plant breeding, is a subject which should in 
the first case be handled by our botanic officers at Peradeniya, Singapore 
and Buitenzorg. There we have the oldest parent trees and men trained to 
carry out the necessary scientific work to ensure better results than could 
reasonably be expected from ordinary rubber estates. 

We think, especially now that the demand for seed is declining, that 
there should be some form of agreement between the agricultural de- 
partments and the planters, whereby the former undertake to supply seeds 
from seed bearers in the botanic gardens, at a special price if necessary, to 
planters who wish to prepare for small annual reserve extensions. We can 
think of no better service to which the old carefully treated and well 
tended Hevea trees can be put. The result can. only be determined as 
years go by, but there is every reason to hope that it would be satisfactory 
and lead to a permanent improvement in the type of Hevea under cultiva- 
tion. Singapore and Ceylon could enter into an agreement to interchange 
supplies if change of country of origin was deemed advisable, each colony 
suppljung planters with seeds according to terms of application. 

The same procedure could be adopted between estates in different 
countries, but owned by the same Company. 

SEED SELECTION ON ESTATES. 

The selecting of seed parents on estates is a difficult but not impossible 
task. When lecturing to Ceylon planters many years ago ( 1905 ) certain 
suggestions were made which may perhaps be repeated with advantage. 
It was then stated that “ seeds from trees which show irregularity in quality 
or quantity of latex should perhaps not be used for planting. It is difficult 
to give practical advice on the subject of selecting seed parents when all 
the trees are healthy and artificial pollination is not resorted to. Personally, 
I should select my seeds from the best developed trees on the estates — 
those who show the best growth of foliage and girth and a corresponding 
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lacticiferous system. It seems rather dangerous to select seeds from trees 
which, though showing good growth* have never been tapped ; one may be 
selecting seeds from trees which, had they been tapped, would have given 
the minimum quantity of latex, or perhaps none at all. Provided the trees 
have not been roughly handled in tapping operations, there is no great 
mistake in selecting, as seed parents, those trees which are best developed 
and have given fair yields of rubber.’' 

The problem of seed selection on Hevea estates is rendered more 
difficult by the fact that the latex vessels are not vital structures, and also by 
the arrangement of the sexes in the flowers. The above working plan, for 
use on estates, does not take these points into considenition, for the simplest 
reason that they do not, in the writer's opinion, fall within the province 
of the average manager on rubber estates. — India Rubhkr Journal. 


A NEW METHOD OF PREPARING SEED 
FOR MAILING. 


Everybody conversant with the subject is well aware that the rapid loss 
of the viability of certain seeds of tropical fruits, such as the durian, the 
avocado, the mangosteen, marang, or the lanson, is due in a large measure to 
the invasion of fungi, and when these are excluded, provided that the 
seeds are otherwise properly packed in a medium of the right degree of 
moisture, there is really no sound reason why such seeds should not be 
successfully transported long distances, and retain their viability for a very 
considerable period. 

Mr. E. D. Merrill, botanist of the Bureau of Science, who has recent- 
ly returned from a journey to Java and Singapore, related to the writer that 
he saw in the Singapore botanical garden mangosteen plants grown from seed 
that were shipped from Singapore to New York, United States of America, 
and from thence returned to Singapore, after which they were planted and 
gave a germination of SO per cent. These seeds were washed in a weak 
solution of carbolic acid and then packed in moist charcoal that had been 
disinfected with carbolic acid. Over three months elapsed between the 
time of the disinfection and packing erf the seed and the planting. 

The above experiment was carried out by Mr, I. H. Burkhill, 
director of the botanical garden in Singapore.— jP. J. Wester in P«il- 
imNE AanicuLTUEAL Review. 
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CACAO. 



DISEASES AND PESTS OP CACAO IN 

SAMOA. 

LIMUMBA OR BROWN ROOT DISEASE -HYMENOCHAETB 

NOXIA. 

The mycelium of this fungus is present everywhere in virgin forest, and 
all forest trees are attacked with the exception of Palms, etc., irrespective 
of condition or of age, from the seedling to the forest giant. It grows 
on the roots, covering them with an encrusting layer, and, growing 
upwards even on to the stem of the tree, continues its development on the 
bark. The outermost edge of the fungus bears fruit bodies, and secretes 
a watery liquid through crater like openings. The fungus increases until the 
stem is ringed to a height often of 2 feet, so that the bark dries up and the 
tree dies. The process of exhaustion of the tree can take years or can be 
completed in a few days. 

As measures of control, burning of diseased trees, and removal and 
burning of stumps are recommended. 

Brown Root disease is not confined to cacao. It is found everywhere. 
The damage caused by it may be up to 1 per cent, in the first year, and at 
most 0‘2 to 0*3 per cent, later, over the whole estate, per annum. 

PINK DISEASE. 

A fungus disease, also found in virgin forest and named “ Pink disease ” 
from its appearance, is caused by Coriicium Javanieuw Zimm. : in the young 
stage it forms white spots, but later develops into a uniform pink sheet. It 
also is not confined to cacao only. It attacks other trees much more, as, for 
example, Hevea. The fungus develops in the bark of medium-sized branches, 
without requiring any previous wound, and causes it to dry up and finally 
to die. In rare cases the tree heals up the diseased places in course of time. 

Pink disease can be directly dangerous only on young trees up to 3 years 
old. On these it often advances so quickly, that the tree is killed in a short 
time. Excision and burning of diseased parts, and spraying, are re- 
commended. 

WITCHES’ BROOM. 

The once-feared witches^ broom appears very rarely — less than 1 in 
100,000 trees — on Samoan Cacao. 

This phenomenon, which is known on forest trees in Europe, is an 
abnormal branch growth, and in the Kamerun Cacao, according to Faber, 
is caused by the fungus Tafhrina Bussei v. Fab. What the cause is in Samoa 
has not yet been determined. 

The only method of control is the vigorous pruning and burning of the 
m^formed branches. 
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CACAO BEETLE-MONOHAMNUS RUSTICATOR F. 

This name denotes the only stag beetle in Samoa as yet known as an 
enemy of cacao. In the Philippines there is a nearly related one, the 
flat-headed borer, whose larvae however live in the wood of the cacao, in 
contradistinction to our beetle. 

The female of the cacao beetle lays its eggs (apparently singly) in the 
bark of the cacao tree, preferably in the forks of the branches. The larva, 
which is at first whitish and later orange yellow, lives between the outer 
bark and the cambium, where it bores and forms a gallery covered by an 
outer layer of bark. These galleries often completely ring the tree, but it is 
not always fatal. Trees attacked are very seldom killed by the beetle, but 
serious injury is done by the entry of parasitic fungi through the damaged bark. 

Control measures consist in killing the beetles, which are attracted by 
a light or may be found in houses during the day, and removal of larvae from 
the tunnels and tarring of wounds. The pupae can be killed by poking a 
strong wire into their chambers, or stopping up the entrance to the gallery. 
Spraying with Arsenic-copper-lirne wash w’^oiild perhaps prevent the laying of 
eggs on the tree. 

LEAF BEETLE. 

An introduced leaf beetle { Adoreius vesiilus attacks the leaves: 

it lives as a rule on Hibiscus and other ornamental and economic shrubs. 
Spraying with Arsenic-copper-lirne wash should be carried out, when the 
beetle becomes too numerous. 

TERMITES. 

The termite Caloicrmcs {Neotermes) sarasini Holmgr. is a serious pest 
of cacao in Samoa. On the other hand it does not attack Hevea. It pene- 
trates into the tree below the collar and then works up into the stem, usually 
however only to the height of a foot or so. They have not yet been observed 
to attack sound cacao stems above ground, but a smaller termite appears in 
old stumps above ground in deep dried-up wounds in the w^ood of the tree. 
Some forest trees are especially attacked by termites, as Rhus seniarubaefolia 
A. Gray and Grewia Mallocoauca : these .must be removed from wind belts 
and jungle on the edge of the estate. 

SCALE INSECTS. 

A white scale, Dactylopim (Pseudoccus) citri Risso appears frequently 
on cacao in Samoa, usually in the grooves of the fruit shell in whole colonies, 
and injures the cacao fruit by sucking. 

It does not multiply quickly. Young twigs attacked should be removed 
and burnt : if too abundant on the fruit, spray with nicotine wash. 

WOODY FRUITS. 

On breaking open cacao fruits, some are found which cannot be emptied, 
the usually mucilaginous white flesh of the fruit having assumed a w^oody 
consistency. Often only a part has become woody, or the whole mucilaginous 
layer, the fruit shell and beans, have grown together. The woody places 
have occasionally a dark colouration, but usually are not to be distinguished 
from the surrounding tissue. 

cause of the phenomenon is still unknown, nor is it known whether 
it is infectious or whether it represents only abnormal growth. It is not very 
common, only about O’l per cent, of the frnits being affected. At the present 
time such fruits are burnt as a precautionary measure. 
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PREMATURE GERMINATION OF THE SEED. 

Premature germination appears as abundantly as woody developments 
of the fruit, and is clearly a physiological phenomenon. Fruits not over-ripe 
and apparently quite sound, may exhibit this phenomenon. The fruit flesh 
has completely disappeared : it is replaced by buds and rootlets of the seeds, 
the cotyledons are already ^^reen and beginning to unfold. Such a fruit of 
course is worthless. 

One can never quite decide from which tree these fruits came ; externally 
they seemed quite sound when gathered ; hence little can be done against it. 
If a tree occurs which frequently shows such abnormalities, one should avoid 
taking seed from it : it is not impossible that the abnormality is inherited. 
The best way is to cut out such trees. 

LEAF SCORCH. 

Cacao has strong brittle leaves, which look as though they could endure 
much knocking about. Yet in the young state, as in the case of many other 
tropical plants, they are very flaccid and hang down from the branches, even 
when they have grown to their full size. The delicate reddish young cacao 
leaves remain for some time tender and weak, and are consequently in a high 
degree susceptible to sun and wind. While strong winds blow off the leaves 
entirely, strong .sunshine in conjunction with a dried atmosphere causes partial 
death, which as a rule proceeds from the tip of the leaf. 

RATS. 

Ripe cacao fruits are eaten in this country by rats. The rats eat holes in 
the fruits to get at the beans, from which they gnaw off the mucilaginous 
coat. One flnds the beans lying uninjured under the trees. 

The poisoning of rats is very uncertain and may do much damage in 
other directions. Bacteria have been tried without success. The only way 
to keep down the rats is to maintain many wild cats or a pack of dogs on the 
estate. In the course of time wood and undergrowth disappear from the 
plantation, and, at harvest, wdth its con.sequent disturbance, the rats tend to 
disappear, till scarcely one gnawed fruit is to be found. It is further sug- 
gested that no papaws should be left amongst cacao to provide food for rats. 

FLYING FOXES. 

Quite recently flying foxes {Pleropus sp.) have caused damage to cacao 
plantations. One frequently sees nowadays ripe fruits eaten by flying 
foxes. As opposed to rats, which eat a hole generally in the upper third of 
the fruit, and pick out the beans from the opened shell, flying foxes begin at 
the apex : they hang on the branch next the fruit so that their mouth reaches 
the apex, and they often eat away more than half. They feed only on the 
fruit sap, which they squeeze out from the parts bitten off ; thus they chew up 
the mouthful thoroughly, and they attack both the fruit shell and the beans. 
The remainder after chewing is rejected, and consequently one recognises 
the offender by this, since with rats, as above mentioned, the undamaged 
beans are found under the tree. 

Control measures suggested are, knocking them down on clear nights, 
and possibly infecting them with a typhus bacillus. — Der Tropenpflan^er, 
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CLAYING CACAO BEANS. 

In claying cacao as described in the Tea and Coffee Trade Journal, 
the fermented unwashed beans after being partially dried are heaped up and 
worked with powdered red clay till it adheres to the mucilaginous matter of 
the beans, which are afterwards spread out to dry. It is usual to again heap 
them up, sprinkle with water and work them with the feet till the beans get 
a polish, after which they are subjected to a final drying. 

The alleged object of claying is to render the beans impervious to moist- 
ture, to prevent decay, and to preserve the aroma of the kernel: but, it might 
also be added, to preserve, if not to increase the weight, and impart the typical 
chocolate colour. 

The Trinidad Board of Agriculture is making an effort to check 
claying which has of late years been abused, and has warned all concerned 
that excessive claying if persisted in will be brought to the notice of Govern- 
ment with a view to making it a punishable offence. 

There is at present little difference in price between poor cacao that has 
been clayed and good beans ; audit is therefore in the interests of cacao planters, 
particularly in Ceylon where cacao is not subjected to claying, that some 
check should be placed on the practice. 

C. D. 


PRUNING CACAO. 

There is much diversity of opinion with regard to correct pruning; which 
branches to remove, which to leave is a problem that still remains unsolved; 
most planters agree that trimming of some sort is necessary, some 
believe that the tree must be given a good shape and proper balance. 
This is sound enough reasoning, but there is an essential point that 
has not been cleared up, namely; What is the correct shape ? Should a tree 
be too heavy on one side, we reason in a sound manner, that that side should 
be lightened to give the tree a proper balance, but with regard to shape the 
planter often errs in shaping the tree irrespective of conditions, in consequence 
too much healthy bearing wood is removed. Any branch is capable of 
producing fruit : and the little whips and small branches protect the tree in 
several ways, chiefly by giving to the plant a larger area of foliage, which 
means that greater manufacture of plant food takes place. 

Leaves are absolutely necessary to the health of the tree, for a plant is 
largely dependent on food made throu^ the activity of the leaves. Separation 
of carbon from carbonic acid gas of the air is effected in the green cells 
of the leaf. During daylight the carbonic acid gas is decomposed, carbon 
retained and oxygen set free. Respiration also takes place through the 
leaves — they are, so to speak, the lungs of the tree. 

Without a sufficient leaf area there is the possibility that an adequate 
supply of plant food may not be available to meet the requirements of the 
crop and that many of the young pods will accordingly die. Excessive 
pruning also causes a drain on the food supply owing to the cambial activity 
which ensues after cutting, 

I mention these points not because 1 think a cacao tree should not be 
touched at all— on the contrary; I thieve that proper, light pruning, and at 
the proper time is necessary — but that more thought and study may be given 
to this important worL— D. C. Plummer in Trinidio and Tobago Bulletin 
No, m 



103 


August, 1914 .] 


RICE. 



THE FORM OP NITROGEN FOR RICE. 


One of the most generally accepted teachings in all agricultural litera- 
ture, based, however, mainly upon experiments with dry-land crops, is that 
of the high availability of nitrates, it being considered that of all the forms of 
nitrogen nitrate is the most readily taken up from the soil and used as food 
by plants. As a result of the prevalence of this view nitrates have been used 
for rice in America, and indeed sodium nitrate still is recommended at the 
present time for this crop by some authorities. 

It has been known in oriental countries for some time, however, that 
nitrate is not the most profitable form of nitrogen to apply to rice. Nagaoka, 
in Japan, demonstrated in 1905 the superiority of ammonium sulphate in a 
series of pot experiments. He found that while the effects produced by 
nitrates were variable and discordant the yields were greatly increased in every 
instance by the use of ammonium sulphate. As a result of his experiments 
Nagaoka concluded that the value of ammonium sulphate and nitrates stand 
in the ratio of 100 to 40. 

In 1907 Daikuhara and Imaseki also found ammonium sulphate to be 
much more effective for wet-land rice than either sodium nitrate alone or a 
combination of the two forms. The value of nitrate was also found to be 
considerably less when applied in conjunction with organic manures. Like- 
wise it has been shown in several of the Provinces of India that other forms 
are superior to nitrates. Coleman and Ramachandra Rao, for example, 
pointed out that organic fertilizers produced a marked stimulation of the 
growth of rice in Mysore, while nitre had but little effect. In 1911 the 
writer published the results of experiments conducted at the Hawaii station 
which showed the great superiority of ammonium sulphate over different 
nitrates. 

Notwithstanding these facts some American writers continue to recom- 
mend sodium nitrate for rice and to discuss rice soils from the same stand- 
point as dry lands. 

It is not necessary to go into a theoretical discussion of this question at 
this time further than to state that abundant experimental evidence has 
already been brought forth in various parts of the world to prove that nitrate 
is not the only form of nitrogen available to plants. Results obtained at the 
Hawaii station show that nitrate can hardly be considered to be the principal 
source of combined nitrogen for many plants when grown in the state of 
nature. It is known that nitrates are ill suited to assimilation by rice. 

From the yields of experiments it is apparent that nitrate of soda pro- 
duced only slight increases either when applied before transplanting or at 
intervals during the growth of the crop. Ammonium sulphate, on the other 
hand, brought about notable increases in every instance, the larger harvests 
having been obtained from the single application before planting. Repeated 



104 


[August, 1914. 


applications were made for the purpose of guardinf^ against the loss of nitrate 
through leaching, but this appeared to have no advantage over the single 
application. 

From pot experiments, where drainage was entirely prevented, the great 
superiority of ammonium nitrogen over nitrate was again demonstrated. In 
a series of pot experiments with the use of sterile quartz sand, it was found 
that where nitrate was the only form of combined nitrogen present rice made 
very poor growth, w'hereas ammonium forms seemed to be well suited to its 
needs. The net result of all these experiments forces the conclusion that 
nitrate is not a suitable form of nitrogen for rice, but that ammonium com- 
pounds are well adapted to its needs. 

In the rice-producing countries of the Orient organic manures are the 
chief source of nitrogen applied to rice soils. It has long been the custom of 
the Chinese and Japanese to grow some legume between crops for the purpose 
of enriching the soil. Sometimes the legume is grown on one held, cut, and 
then distributed over others, so as to gain the benefit of green manuring with 
as little interruption in the growing of rice as possible. In addition, all sorts 
of organic nitrogenous substances are freely applied. In Hawaii, on the other 
hand, almost no rotation is practised. 

From a single experiment conducted by the agronomist of this station, 
however, it was found that by ploughing under a few months’ growth of 
alfalfa just previous to the planting of rice the yield was 50 per cent, greater 
than has ever been obtained on this soil by the application of any commercial 
fertilizer. In this experiment the alfalfa was grown on one plat, but was cut 
and applied to another, so that the effects may be attributed to the organic 
manure directly rather than to a combination of aeration and other effects, 
the soil being prepared and submerged very soon after making the application. 
Moreover, the application of different organic nitrogenous fertilizers at various 
times has alw^ays resulted in substantial increases in the yield of rice on this 
soil. In a series of pot experiments, for example, soy-bean cake was com- 
pared with ammonium sulphate. In this experiment nitrogen from each of the 
two sources was applied at the rate of 70 pounds per acre. The yields 
obtained were as follows: — 


AMMONIUM SULPHATE VERSUS SOY-BEAN CAKE AS 
FERTILIZERS FOR RICE. 


Treatment of plat. 

Straw. 

Paddy. 

Total. 


Grams. 

Grams. 

Grams. 

Ammonium sulphate 

215 

138 

353 

Soy-bean cake 

167 

122 

289 

Check 

80 

61 

141 
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From the above data it will be seen that soy-bean cake broii^iht about an 
increase of 100 per cent, in the yield, hut was considerably inferior in this 
respect to amnfionium sulphate. The reasons for the superiority of ammo- 
nium sulphate over or^^anic forms of nitroj^en are discussed in lircater detail 
later. In this connection it is of interest to point out that the plant absorbs 
the principal part of its nitrogen during the early period of its j^rowth; readily 
available nitrogen therefore is needed when the rice is young, and since the 
production of available nitrogen from organic forms requires considerable time 
the application should be made some time in advance of planting, a pre- 
caution that was not taken in the above experiments. Through a period 
of years, however, the total effects would probably become more nearly 
equal. 

AMMONIFICATION AND NITRIFICATION IN RICE SOILS. 

The analysis of a number of rice soils, taken from the held when wet and 
analyzed immediately, has shown that rice soils contain considerable 
quantities of ammonia, varying from a few parts up to as much as 50 or 60 
parts per million. On the other hand, in the submerged condition nitrate is 
rarely found in more than mere traces, freciuently being entirely absent. 

Since good effects are known to follow the use of organic manures, and, 
furthermore, that ammoniacal nitrogen is especially effective with rice, it 
becomes a matter of interest to ascertain whether or not ammonia is formed 
in rice soils at rates sufticient to supply the needs of rice. 

Accordingly a series of ammonilication experiments w^ere carried out with 
dried blood as the source of nitrogen, using varying amounts of water applied 
up to and beyond the saturation point. 

It was found that ammonitication proceeded at a slow rate only, if at all, 
until a certain moisture content was reached (about 10 per cent, in the case 
of soil 292, and 15 per cent, with that of 461 ), above wdiich vigorous arnmoni- 
hcation took place, which steadily increased up to an approximate two-thirds 
saturation, then decreased as complete saturation was approached. There 
was, however, active ammonilication in the completely saturated soils. This 
seems to prove that ammonia is formed in submerged soils and that organic 
nitrogenous fertilizers will give rise to nitrogen available to rice under condi- 
tions that prevail in rice cultures. 

As is well knowm, the formation of ammonia results from the activity of a 
wide range of soil organisms, bacteria and fungi, some of w^hich are aerobic 
and some anaerobic. While the above data show that ammonitication is 
more active with moisture supplies below the saturation point, being greatest 
at approximately two-thirds saturation, nevertheless, the fact that ammoni- 
fication can take place in saturated soils is of very great importance in the 
grow th of rice. It makes possible the production of available nitrogen in rice 
soils without the necessity of employing cultural methods that are primarily 
designed to bring about aerated conditions. 

Free oxygen being essential to nitrification, it seems justifiable to 
conclude that nitrification does not take place to any considerable extent in 
a submerged soil. In order to throw positive light on the question, how^- 
ever, search was made for nitrates in various submerged soils about 
Honolulu, but in no instance was more than a few parts per million found. 
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In some laboratory experiments it was further found that practically no 
nitrification took place in submerged soils. 

The process of denitrification, however, is of considerable importance 
in this connection. As is well known, free nitrogen gas may be one of the 
products of the decay of organic manures. Likewise, it is also known that 
certain denitrifying bacteria break down nitrates into nitrites, ammonia, and 
finally into free nitrogen gas. The conditions under which the denitrifying 
bacteria function are extremely varied, but the two conditions most favour- 
able for their activity are a source of food supply and a lack of free oxygen. 
In the rice soils of Hawaii these conditions are abundantly met ; the high 
content of organic matter guarantees a source of food, while supersaturation 
excludes the air. 

As indicated above, the denitrification processes may be conveniently 
divided into two classes, ( 1 ) those causing a liberation of nitrogen from 
organic materials, and ( 2 ) those bringing about a reduction in the nitrates 
present. The latter of these has been the subject of considerable study at 
the Hawaii station. 

In the pot experiments conducted some time ago for the purpose of 
studying the nutritive value of different forms of nitrogen it was found that 
in every instance the addition of nitrate to submerged soil resulted in the 
formation of comparatively large amounts of nitrite within a few days after 
the time of application. In sand cultures similar effects were observed 
except wdiere complete sterilization was effected. Furthermore, wherever 
any considerable amount of nitrite was formed, more than 5 to 6 parts per 
million, toxic effects were produced, while still greater amounts caused the 
rice to turn yellow and later to die. 

Nitrite, however, was not produced to any considerable extent w^hen 
organic ammoniacal nitrogen was the only form of combined nitrogen present. 
A fui'ther objection to the use of nitrates as fertilizer for rice is found in the 
fact, therefore, that nitrates become reduced to nitrites, which are extremely 
poisonous to rice. Nitrate, then, is unsuited to the nutrition of rice, and in 
turn may give rise to a substance that is distinctly poisonous. 

THE MANAGEMENT OF RICE SOILS. 

During the past few years an increasing amount of study has been given 
to the question of soil management ; and cultural methods, the rotation of 
crops, and various methods of soil treatment are coming to be viewed in their 
relation to tliis general question. Investigations on special phases of this 
subject have thrown new light on the important question of soil fertility in 
general and on that of submerged soils in particular. 

In an investigation on the" solubility of the island soils some data of 
interest in this connection were recently obtained. Likewise Coleman and 
Ramachandra Rao studied the effects on the yield of rice of aerating the 
soil. 

The solubility of substances in submerged soils has been found to be 
abnormally high, the amounts of the several mineral constituents going into 
solution in water having been found to be considerably greater than were 
obtained from any of the dry-land soils of the islands. After the wet soil was 
allowed to thoroughly dry out, however, the solubility in water was found to 
be gr^tly decreased, falling to about the same degree as that of dry lands. 
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Similar data have also been obtained by Coleman and Kamachandra Rao, 
in Mysore. This seems referable in the main to soil colloids and the form- 
ation of soil filins’in the air-dried state. The overcoming of film pressure 
and diffusion of dissolved materials upon resubmergence require considerable 
time, so that the amount of soluble plant food coming into contact with the 
absorbing root surfaces of rice would be considerably less when planted in a 
soil that had been thoroughly dried out. Later the mineral constituents 
would, of course, regain their former state of solubility, but just how much 
time would be required for the re-establishment of a permanent concentration 
cannot be definitely stated. It seems certain, however, that a lowering of 
the availability of the mineral constituents would temporarily result from a 
thorough drying out of the soil. 

It is now the practice of the growers, both on the mainland and in 
Hawaii, to plough their rice lands some weeks before the Hooding time, in the 
latter case immediately following each harvest, so as to permit as much 
aeration of the soil as possible. As would be expected the aeration promotes 
nitrification, so that by the time a new crop is planted nitrate has accumulated 
to a considerable extent. Upon submergence the nitrate thustormed becomes 
partially leached out of the soil and in part converted into poisonous nitrites. 
The nitrification therefore leads to a direct loss of iiitrogen on the one hand 
and to the formation of a substance toxic to rice on the other. If, however, 
Hawaiian rice soils are not ploughed or cultivated after the water is turned 
off and the previous crop harvested little or no nitrification sets in. The 
puddled slate of the soil and its compacted condition effectively exclude air. 
It is only after cultivation and conseciuent aeration that active nitrification 
sets in. 

Unfortunately no experiments showing the practical effects on the growth 
of rice as produced by aeration against nonaeration have been conducted at 
this station. Such experiments, however, have been made in Mysore, the 
results of which are in complete harmony with the inferences drawn from the 
nitrogen transformations above referred to. As a result of experiments 
carried on through two years, Coleman and Ramachandka Rao found that a 
considerable gain in the yield of rice was obtained by' leaving the land in the 
unploughed condition during the time between crops, the ploughing for the 
new crop being deferred until just before the new crop was planted. By 
growing a legume between rice crops all needed aeration can be brought 
about ; while the nitrates formed during this period would be absorbed to a 
large extent by the legume, and in addition free nitrogen from the air would 
be added to the soil through the growth of the legume. Upon ploughing 
under the legume, ammonification will set in, thus furnishing available 
nitrogen for the next rice crop. The iiiirogeji reciuirements of the rice would 
therefore be met, and other beneficial effects that are believed to result from 
the rotation of crops would be secured. There is little ground to doubt that 
better conditions would thus be established and greater profits obtained. 

SUMMARY. 

( 1 ) From fertilizer experiments carried on through seven crops it was 
found that the application of 150 pounds per acre of ammonium sulphate 
produced notable increases in the yield, but 300 pounds per acre proved the 
more profitable. Potash and phosphoric acid were without effect. The 
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application of ammonium sulphate to both the spring and autumn crops 
yielded considerably more profit than when made to the spring crop only. 
The residual effects on the autumn crop from the spring application are 
small. The immediate effects obtained from making the application to the 
aufumn crop were about the same as those obtained with the spring crop. 

(2) A complete fertilizer proved no more effective than ammonium 
sulphate alone, w^hereas the application of both ammonium sulphate and 
potassium sulphate caused a decrease as compared with that obtained from 
ammonium sulphate alone. 

(3) Nitrogenous fertilizers only are recommended for Hawaiian rice soils, 
and for immediate effects a given amount of nitrogen in the form of 
ammonium sulphate will produce greater returns than from organic sources. 
Under no circumstances should nitrates be used as fertilizer for rice. 

(4) With nitrate as the only source of combined nitrogen for rice poor 
growth results. In addition nitrates in submerged soils become reduced to 
nitrites, w^hich are poisonous to rice. Ammoniacal nitrogen, on the other 
hand, is well suited to the needs of rice. 

(5) Very little nitrification takes place in submerged soil ; ammonification 
however, goes on, not so vigorously as in aerated soils, but sufficiently to 
supply the nitrogen needs of rice, provided sufficient organic matter is present 
in the soil. 

(6) A rotation of crops, including the ploughing under of a legume, is 
recommended. It is believed a system can be worked out whereby a legume 
can be grown between crops and then ploughed under, thus gaining the 
benefits of the rotation and at the same time permitting the growing of two 
crops of rice annually. 

(7) Rice soils should not be ploughed and then allowed to lie fallow 
between crops. Nitrification sets in immediately after aerated conditions are 
produced and the nitrate thus formed become converted into poisonous 
nitrites upon submergence, or are lost through leaching. When no rotation 
is practised it is better to leave the land unploughed until just before planting 
the next crop, — Hawaii Agric. Expt. Sta, Bull. No. 31. 


ERADICATING WATER WEEDS FROM 
IRRIGATING DITCHES. 


Disking canals while the water is running is reported as a successful means 
of eliminating growths ot water weeds in the Bear River and Cache valley pro- 
jects in California. An ordinary disc harrow is stripped of its seat and double 
trees and the tongue is cut 4 ft. in length. To this are hitched two ropes, 
leading to teams, one on each bank ; by adjusting the length of these ropes 
the harrow can be run on either slope or on the bottom. This digs up the roots 
^Snd the plants float down and are removed. The above canals were very 
foul three years ago when Mr. Whelan, the manager, introduced this system ; 
now very few weeds are left. It is cheaper than mowing and it does not 
interrupt the flow of water —Month tt Bulletin. 
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TOBACCO. 


BRIEF NOTES ON THE TOBACCO 
INDUSTRY. 

B. SCHERFFIUS. 

Tobacco, like the potato, has made the conquest of the world. It is 
used every race and is f^rown in practically every agricultural country. 
The annual production is now 2l billions pounds weight. 

It has assisted in the development of new lands and aided in the 
maintenance of old ones, produced wealth for its cultivators and increased 
the revenue of nations. 

The development of the industry has been the work of four centuries, 
during which time many facts have been ascertained by experience, some 
learned by accident and others Iw careful scientific investigation. One of 
the most important truths established by the application of .science to 
tobacco cultivation is the annihilation of the old idea that this crop exhausts 
the soil to an extraordinary degree. 

The tobacco plant readily adapts itself to a great variety of soils. It 
can be produced on any soil where other agricultural crops will thrive ; and 
yet there is no other plant so easily affected by the chemical and mechanical 
conditions of the soil. Each distinct type requires a particular soil and 
climatic conditions, as well as certain definite methods of curing and ferment- 
ing to give to it those qualities of colour, texture, flavour and aroma for 
which it is prized. 

The colour of a soil is in some measure indicative of its character and 
possibilities. Light coloured soils generally produce bright coloured 
tobaccos, and dark soils dark coloured tobaccos. Soils containing a large per- 
centage of clay and hence having a high water-holding capacity tend to 
produce a thick heavy leaf that cures to a dark colour, while soils consist- 
ing largely of sand produce tobaccos thin in texture that cures to a bright 
colour. 

As is well known, tobacco is manufactured into various forms for con- 
sumption. The general classes might first be distinguished, i.e. ( 1 ) cigar 
tobacco, ( 2 ) manufacturing tobaccos which include all types not used for 
cigars. Each of these two classes may be subdivided into other types, 
depending on their special uses, methods of growing and curing and on the 
variety of seed used. In the case of cigar tobaccos there are three general 
typesv corresponding to the three parts of the cigar-wrapper leaf, binder leaf 
Had filler leaf . 
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In the manufacturing tobaccos are such types as yellow tobacco, perique, 
white hurley, Turkish cigarette, dark export, etc. Although the finished 
leaf of these various general types is quite different in characteristic, a large 
number of the varieties are interchangeable, e.g., “ Yellow Pryor/^ grown on 

suitable clay loam, in certain climates, and cured by the open fire method 
produces an excellent dark export tobacco, having a large thick elastic leaf, 
of a deep brown or red colour, and containing a high per cent, of nicotines 
and gummy matter. Seed of the same variety, when grown upon a typical 
yellow tobacco soil containing a large per cent, of sand and a small amount 
of clay, produces, when cured in the same manner, a leaf with much less 
body, less nicotine and gummy matter, more mild in flavour, of finer texture, 
and of a pale red or piebald colour. But if the latter be cured by the flue 
process, the result will be a leaf of a bright lemon yellow, with a slightly 
greenish tint, having a sweeter flavour. This example will serve to illustrate 
the povyerful influence exerted by soil, the climate and methods of curing. 

CHARACTERISTICS OF A GOOD TOBACCO. 

At one time any tobacco that would burn was considered fit for con- 
sumption, but along with the improvement and development of the plant, 
man’s taste has been educated to the point of demanding certain essential 
characteristics in the tobacco intended for his use. There are many shades 
and variations of these characteristics depending on the trade catered to, 
because in their estimate of tobacco, as well as of wine, the best judges do 
not agree. However, certain points of excellence are always demanded. 

( 1 ) If a tobacco is intended for cigar wrapper, the leaf must have style 
and be elastic, thin in texture, finely grained, light and uniform in colour, 
and the stem and veins be small and of the same colour as the leaf. The 
leaf should be as free from flavour as possible, it being the portion that 
comes in contact with the month. The standard of excellence for wrappers 
is the Sumatra leaf. 

( 2 ) The binder for cigars should possess qualities similar to those of 
the wrapper leaf, except that it should be thicker to gi\e it greater strength, 
and it should have good aroma, the standard being the said leaf types. 

( 3 ) If intended for cigar filler it must have good burning qualities, 
producing a white solid ash which does not flake off, and fall on the clothing. 
It should also be highly fermented, and possess a fine flavour and aroma, 
and have good body. The standard for this type is the Veulta Abajo leaf. 

(4) If intended for plug wrapper, it must have style, elasticity, 
toughness, body, and be of good flavour, the highest standard being the 
yellow flue cured type. 

( 5 ) Plug filler, iMended for chewing, must have a certain toughness, 
so that it will hold together while being masticated, and not break up into 

..small particles in the mouth. It must also be rich in flavour, and have a 
high absorptive capacity, for the reason that large quantities of flavouring 
liquids and sauces are added. It is this ability to retain large quantities of 
flavouring sauce, that gives White Burley its popularity. 
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(6) Tobacco intended for pipe smokinji and for ci^arettCvS must be 
free from the j^umininess so desirable in chewing tobacco, which would 
interfere with the cutting or granulation of the leaf by machinery. The 
bright tobaccos are at present the fashion for cigarettes, and are growing 
more and more popular for pipe smoking. The most desirable types are 
bright Turkish, light burley grades, and the light grades of yellow flue cured. 

Often the desired standard of flavour is not found in any one tobacco, 
and it becomes necessary to blend different grades. This blending is some- 
times done from the standpoint of economy, when a certain proportion of 
a perfect flavoured but high-priced leaf is used to give quality and character 
to a cheaper tobacco, which has all the requirements except flavour. 
Perique is the notable tobacco for blending purposes, having the strongest 
aroma of any tobacco on the market. 

TOBACCO CALLED FOR BY EUROPEAN MARKETS. 

Great Britain furnishes one of the best markets for tobacco. The 
United Kingdom imports more than one hundred millions of pounds annually, 
consisting of the following types : — 

( 1 ) Bird’s-Eye cutter, which is a very bright, smooth, thin and clean 
leaf with as little gum as possible. The colour of both the upper and under 
sides of the leaf must be of uniform and similar shades of bright colour, and 
the stem must be of a light brown colour on the outside, and white on the 
inside. Each section into which the stem is cut presents, on the cut 
surface, the appearance of a bird^s eye and hence its name. It is used for 
pipe smoking. 

( 2 ) Spinning leaf which is a type having good length, smoothness, 
strong and elastic texture, rich and oily, and is usually of a brown colour, 
but brighter shades are growing in popularity. It is used for making spun 
roll or strand. 

( 3 ) Shag is a coarsely cut, manufactured product much used in 
England. It has a brown colour, considerable body and but little gum. It 
is used for pipe smoking, 

(4 ) Yellow, or flue-cured tobacco, has a bright lemon colour and mild 
flavour. The leaf used for this type comes from the clean sound lug grade 
of the yellow tobacco, and is linely shredded for cigarette smoking, and 
linely cut for blending with pipe tobacco 

( 5 ) White Burley type need not be of any uniform size, and is selected 
principally from the reddest grades of burley. It has a mild flavour and a 
great power of absorption. It is used as filler for navy plug. 

(6 ) Plug wrappers are rich brown leaves, smooth in structure, medium 
in size and strong and elastic in texture. These are not much in demand, 
because the consumption of plug tobacco is quite, limited. Some of the 
fancy plug fillers have the same general characteristics, only they are the 
short and more imperfect leaves. 

Germany. — ( 1 ) “ German Saucer ’’ is a sweet, fair bodied leaf of fine 
fibre and stem, gummy, without fatness and either of a clear cherry red 
colour or mottled with yellow, technically called piebald. The surface is 
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f^ummy, the leaf of good length, with considerable weight of body. It is 
prepared for consumption by treating with sauces of a peculiar flavour and 
character. The fibres must be yellow after treatment, and the leaf black. 

( 2 ) German Spinner is a very heavy bodied leaf from twenty-four to 
twenty-six inches long, full in width, of fine stem and fibres, very oily in 
fat, so that it will come out of the process of fermentation supple and strong, 
tough and elastic in texture and of a very deep dark brown colour. This is 
used for spinning into roll or strand for chewing, 

Germany takes a variety of grades for consumption or distribution, 
mostly dark tobaccos. 

France. — The French grades may usually be reduced to two distinct 
lines of classification as heavy and light, with considerable irregularity as to 
grade, and deficiency as to the distinctiveness in type. It is said that France 
puts up the best smoking tobacco in Europe, and the product is made 
uniform by the proper mixing of tobaccos in large bins, containing thirty to 
forty hogsheads each. 

Spain. — This country takes common and medium lugs and low’ leaf of 
all types, which are classified as A\s, B’s and C’s. Most of it is used for 
smoking, the better grade for cigar binders and fillers, and the low grades 
are granulated and used for pipe smoking and making cigarettes. 

Italy . — Italian tobacco is also classified as A\s, B’s and C’s. Type A is 
a large showy and silky leaf, twenty-five to twenty-six inches long, of delicate 
fibre and texture, and of a solid deep brown colour. Only moderate body 
is required, and just enough oil-fat to make it elastic and strong. It is used 
for wrapping cigars. Type B varies between heavy and light tobacco ; when 
the heavy is required, the type consists of leaf of good body, dark brow'u 
colour and more general richness than type A, and it must be from twenty- 
two to tw^enty-five inches long, 'fype C is short common leaf, eighteen to 
twenty inches in length, moderate weight of body, and is used as tiller and 
binder in the manufacture of cigars. 

Austria. — Consumes principally one type, a wrapper leyf very smooth 
and fine in fibre, of very solid, linn and glossy texture, above medium heavy 
body, but not the heaviest and most fleshy types, and of a perfectly uniform 
brown and piebald colour. A very essential quality is toughness and 
strength of the leaf. 

Russia. — Russia buys light low grades, consisting of a good size leaf, 
mild in flavour, and with little body and gumminess. A large bulk of 
Russian tobacco is prepared in Germany. 

Switzerland. — One of the popular types in this country is known as 
Swiss wrapper. It is a broad leaf tw’enty-six to thirty inches in length, silky, 
of fine fibre and stems, and of a dark brown or chestnut colour. The spaces 
between the lateral fibre should be wide and a combination of thin web and 
fine fibre is desired. It is used for wrapping cigars. 

The Netherlands. — This country taka^ one distinct type as Dutch Saucer, 
similar in all respects to German Saucer except that it is thinner and more 
’ ^ilky in - textnre, ■ , 
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Belgium . — This country likewise buys one special type, known as 
Bolivian cutter, which is a short leaf, of a mottled or piebald colour, and of 
fine body without fat or oil ; very similar to Dutch Saucer except that the 
^trade is lower. It is used for cutting purposes in the manufacture of pipe 
tobacco. 

Denmark, Norway and Siveden . — The tobacco consumed in these 
countries, is for the most part grown in the United States, but rehandled 
and prepared for their markets mainly in Bremen. The leaf is sweet, Heshy 
and of a bright mottled or red colour. 

It would appear that dark tobaccos are more in demand than the bright 
leaf, but this is undoubtedly due to the fact that the cultivation of bright 
tobacco is at present confined to small areas, hence the supply is much more 
limited than that of the dark types. Wherever bright tobacco markets have 
been developed, the popularity of the coloured grades has been pronounced. 

Those who take up the cultivation of tobacco for the first time need 
not go through every step in order to buy for himselt the experience that 
other countries have acquired, for he has at his command the accumulated 
knowledge of the rest of the world. At the siimc time he cannot start right 
away in establishing an industry, for there are local climatic and soil 
influences to be considered as well as markets to be found. 

The first step is the experimental stage, and before starting this work 
the experimenter should be thoroughly informed as to the nature of the 
tobacco p’ant and its requirements ; if not, the reason of good or had results 
obtained will not be understood and the conclusions drawn will be faulty 
and of little value. 

JAFFNA EXPERIMENTS. 

Work to be undertaken at Jaffna ( 1 ) variety tests ; to include choice 
selections from all standard types, making an effort to grow, harvest, and 
cure each, under its most favourable conditions. 

{ 2 ) A series of fertilizer experiments to more accurately determine the 
soil requirements. 

{ 3 ) Curing experiments involving the most widely practiced methods 
such as air, open fire and flue-curing. 

( 4 ) Experiments in fermentation of the cigar types, and of ageing the 
varieties grown for cigarette, pipe and chewing purposes. 

After satisfactory results have been obtained will come the time of com- 
mercial expansion. In submitting samples to the markets only properly 
cured tobacco and the best grades of the types should be sent. 

If Ceylon proves to possess a climate and soil in certain sections favour- 
able to the production of high-grade tobacco, settlers in these localities are 
to be congratulated, for the production of high-grade tobacco ensures pros- 
perity- However, nothing can be fully determined without experiment, 
which, properly conducted, will give us the answ'er we want and point the 
way to commergial development. 


B, SQHEBFFIUS, 
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FRUIT. 


ORIGIN AND VARIETIES OF THE BANANA. 

Mr. Paul Popenok, Editor of the Journal of Heredity, deals with the 
origin of the Banana in the last issue of that Journal. He is of opinion that 
vYe must seek for the origin of the fruit in the Indo-Malaya region, but 
believes that the wild bananas of the present day do not represent the 
ancestral type and are merely escapes from cultivation. 

In view^ of the fact that the wnld fruit is so full of seed, the banana was 
probably at first grown as a root crop aaid the tender heart also used as food; 
while under cultivation it developed edible fruit. 

Beggaries idea is that all the bananas of to-day are the result of 
hybridization of original forms now^ disappeared, and that subsequently the 
propagation of choice varieties must have been carried on by means of off- 
shoots. 

In respect of anti(.iuit>' Beccari suggests that it was first cultivated in 
the Pliocene epoch, assuming that it was in that age that man appeared as a 
distinct species. 

The generic term Musa is derived from the old names Mose, Mauz, Maz, 
which are traceable to the Sanscrit Moca. 

Banana is the vernacular name in the African Kongo, while Plantain 
comes from the Spanish “plantana’’ and Latin plantauus indicating some 
confusion with the plane tree. 

The genus Musa comprises 32 or more species and at least 100 sub- 
species, many no doubt confused. The Philippines and the Indian Archipelago 
are richest in forms, followed by Ceylon. 

The genus is divided into two broad sections : Eumusa with edible 
fruits and Physocaulis with inedible fruits. The first is commercially 
divisible into bananas and plantains, the latter being larger and coarser and 
generally eaten after cooking. 

The cultivated varieties are innumerable, said to be due partly to their 
great variability and tendency to bud variation. 

In Ceylon where the term plantain is applied to all forms of the fruit, 
we may classify as follows (1) Curry plantains and (2) Table plantains. 
To the first class belong the varieties which do not mature properly and 
are therefore used in the green state for cooking into curries. The chief of 
these is the “ ash-plantain ” which is of a grey colour and angular in shape. 
There are also cylindrical green varieties which are used in the same w-ay. 
To the second class belong a number of types 0 ) “Kolikuttu,^’ the table 
plantain par excellence. It is variable in size but the shape is cylindrical, 
the peel of medium thickness and the edible part mealy and free from acidity. 
Though most highly esteemed locally it is not much appreciated by Europeans 
owing to the absence of fruit acid. To this class also belongs the Suwandal 
common in the Kandy District, and al^ the huge Jaffna plantain (2) “Puwalu'^ 



August, 1914.] 


115 


or sujtjar pkintain, the fruit of which is inclined to be somewhat angular, 
has a thick peel and a subacid flavour. The pinvalu is the best of a type 
which is not reckoned as particularly ^ood, the others (e.g. Anamalu) being 
rank in flavour and better suited for stewing or for making puddings. 
(3) “ Honarawala.” This is the type to which the sourplantain (embul-honara- 
wala) belongs. The latter is the most common market variety and is largely 
supplied to shipping. The size is \ariable but the fruit is generally small, 
thin-skinned and acid in flavour. The best of the honarawala type is the 
“ rata-honorawala ” which has a delicate fruity flavour and a very thin skin. 
It is best eaten very ripe. (4.) “ Kat-kehel or red plantain. This is a fat 
rank-flavoured mucilaginous variety only suitable for stewing and for puddings 
though in the North it is eaten raw. A yellow-skinned variety of this is also 
found. 

There is no doubt, however, that natural hybridisation is producing 
new forms with different flavours, and one often meets with .specimens 
possessing the combined qualities of two varieties, and this makes it difficult 
to identify them as belonging to any one of the types specified above. 

C. D. 


CULTURAL DIRECTIONS FOR THE 
PAPAYA. 

P. J. WESTER. 

The papaya is one of the commonest fruits in the Philippines, ranking 
next to the banana with re.spect to wide distribution, largely because of its 
rapidity of growth and early fruiting habit as compared with other fruits. 

The papaya is a large succulent herb, of exceedingly rapid growth, 
and when well cared for produces ripe fruit within twelve months from the 
planting of the seed. It is very impatient of water standing around the 
roots and succeeds on well-drained land, sandy or loamy soils being most 
suitable ; as it is easily injured by strong winds the papaya should be 
planted in well sheltered situations. 

From the grower’s point of view there are three kinds of papayas : 
The hermaphrodite papaya, the flowers of which are perfect ; the pistillate, 
or, as it is commonly called, the female papava ; and the staminate, or male, 
papaya. Of the two fruiting kinds, the hermaphrodite is preferable to the 
female since it is usually sweeter and better flavoured ; a very great point in 
its favour is the fact that it is more apt to reproduce itself true to seed than 
the female, 

The hermaphrodite papaya is distinguished by its more or less oblong 
or pear shaped form, sometimes, in its best types, approaching the shape 
of a cucumber. The female papaya is recognized by its more roundish 
shape, prominent “ nose/’ and a large seed cjivity that frequently is filled 
with seed. 

PROPAGATION. 

The seed bed should be prepared by thoroughly pulverizing the soil by 
spading or hoeing the ground well and clearing away all weeds and trash. 
The se^d should be sowed thinly, about 1 to 2 oentimeters apart, and 
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covered not more than 1 centimeter deep with soil, and the bed then 
watered thoroufjhly. In the dry season it is well to make the seed bed 
where it is shaded from the hot midday rays of the sun, for example, under 
a tree ; or, it may be shaded by the erection of a small bamboo frame 
covered with grass or palm leaves. If the seed is sown during the rainy 
season a shed should always be put .up over the seed bed to protect the 
seed fiom being washed away and the plants from being beaten down by 
the rains. 

Transplanting the seedlings in the seed bed, setting them about 7 to 10 
centimeters apart, when two or three true leaves have appeared, will very 
materially aid in the successful transfer of the seedlings to the field. 

TRANSPLANTING TO THE FIELD. 

When the plants have attained a height of about 7 to 10 centimeters, 
they are ready for transplanting to their permanent place in the garden or 
the orchard. 

Unless the transplanting has been preceded by a good rain, the plants 
should be thoroughly watered before they are removed from the seed bed. 
In order to reduce the evaporation of water from the plants until they are 
well established in their new quarters, about three-fourths of the leaf blades 
should be trimmed off. 

In transplanting, take up the plants with a large ball of earth so that as 
few roots as possible are cut or disturbed. Do not set the young plant 
deeper in the new place than it grew in the nursery ; firm the soil well 
around the roots, making a slight depression around the plant to hold water, 
and then give it a liberal watering. 

In order to protect the tender plant from the sun until it is established, 
it is well to place around it a few leafy twigs at the time of planting. Unless 
the seed is of an unusually good strain it is also a good plan to set out two 
or three plants to each “ hill,” This gives the grower a belter opportunity 
to discard male and undesirable female plants without destroying the 
“ stand, than if only one plant is set out in each place. 

If the plants can not be set out in the field at the time indicated, trans- 
plant them from the seed bed to the nursery, setting the plants 30 to 40 
centimeters apart in rows 1*2 meters apart, or more, to suit the convenience 
of the planter. While the best plan is to set out the plants in the field 
before they are more than .30 centimeters tall, the plants may be transplanted 
from the nursery to the field with safety even after having attained a height 
of 2 meters, provided lliat all except the young and lender leaf blades are 
removed, leaving the entire petiole or leafstalk attached to the plant, and 
provided that, in those regions where the rains are excessive during the 
wet season, the work is performed during the dry season. If the entire 
leafstalk is left on the plant it withers and, drops and a good leaf scar has 
formed before the fungi have had time to work their way from the leafstalks 
into the stem of the plant. As the tissue of the papaya plant is exceptionally 
favourable for the rapid development and spread of fungi, if the leafstalk is 
cut off close to the stem, the fungi invade the stem from the remaining short 
petioles and the plant dies. 

Papayas should be planted 4 meters apart each way on land of average 
fertility; on very rich land it maybe desirable to set put the plants 
4*5 meters apart, ? 
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CULTURE. 

While the plants are small the intervening space may be planted with 
some upright-growing cover crop, such as mongos or cowpeas, but when the 
papayas come into fruiting the best plan is to keep the land clean cultivated 
during the dry season. For the best success it is essential that the plants 
are irrigated whenever the leaves show signs of wilting, and being of 
exceedingly rapid growth the papaya requires more water than most plants. 
In order to reduce evaporation and irrigation expense, the land should be 
cultivated as soon as it is in condition for cultivation after the Hooding. 
The harrowing may be repeated once or twice before the Held is again 
irrigated. 

During the rainy season special attention should be given to see that 
there is no stagnant water in any part of the papaya plantation, and that 
all surface water drains off rapidly. 

REJUVENATION OF OLD PLANTS. 

When a plant has grown so tall that it is difticult to gather the fruit, 
which also at this stage grows small, cut off the trunk about 075 to 1 meter 
above the ground. A number of buds will then sprout from the stump, and 
in a surprisingly short time the old stump will have been transformed into 
a papaya plant in full bearing. These sprouts, except two or three, should 
be cut off, for if all are permitted to grow the fruit produced will be under- 
sized. 

SEED SELECTION. 

Seed should be saved from the best fruits only. By this is meant not 
so much a large fruit as one that is sweet avd rvell Jiavonred, with a small 
seed cavity and few seeds. Oblong should be preferred to round fruits in 
saving seed, since they grow on plants having both stamens and pistils in the 
same flower, and these being very largely self-pollinated, the seeds produced 
from such flowers are more likely to reproduce their kind than the seed 
from round or melon-shaped fruits, which grow mostly on female plants. 

All male plants should be promptly destroyed w'herever they appear, as 
not only are they unproductive, but by their pollen being carried to others 
which are fruiting they tend to produce degenerate plants when these are 
grown from the seed obtained from plants growing in the vicinity of the 
male plants. There is no need to fear that the others will not fruit if the 
male plants are destroyed, for the reason that there are always plants near 
by having perfect flowers which provide suffleient pollen for the pollination 
of the females. — Philippine Agricultural Review. 


GIRDLING FRUIT TREES. 

The June issue of the Queensland Agricultural Journal has further 
reference to this subject. 

PoENiCKE sums up the advantages thus : — ' * The fruit-girdle represents 
an extremely simple and perfectly reliable expedient, based upon the most 
recent scientific investigations. It simplifies the cultural methods in the orchard 
exceedingly, while it increases the yield and makes it far less dependent upon 
special knowledge and accidents. At a trifling cost, the fruit-girdle allows of 
a remswkaWe saving in current expenses,” 
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Girdlin^i is a means of constricting the stein or branch without running 
the risk of wounding it, in trees which have reached the fruit-bearing stage. 
In vigorous trees there is surplusage of wood-growth that has to be removed by 
much labour at pruning time. If the fruit-girdle can be used to lessen this 
surplusage, without unduly impairing the vigour of the tree, and at the same 
time to promote fruitfulness, it is ^ valuable device. 

The girdle consists of a zinc hand fastened tightly round the trunk of the 
tree, or, in strong-growing trees, around the principal branches. It is notched 
along its upper and lower margins, and the' corresponding tooth-like projec- 
tions gradually bend outv/ards in a sloping direction as the stem or branches 
increase in diameter. In this way the swellings of the cortex are allowed to 
expand without enveloping the fruit-girdle by its exuberant growth. 

The girdle can be removed when necessary, but it was found that it could 
be left on for two or three years without injury. 

The Queensland Journal considers girdling a simple means by which 
the products of assimilation are accumulated and stored up in the formative 
sap and the composition of the sap so regulated as to enable the formation of 
wood and fruit to proceed in their proper proportions. It is claimed that not 
only is the yield and quality of the fruit improved but early maturity is also 
secured, 

An important matter in fruit cultivation which is little understood locally 
is to regulate the relation between wood growth and fruit production. If 
there is good uniform growth without the formation of too much wood, con- 
ditions are favourable for the production of good fruit, but if the tree is 
making too much wood and not allowing suflicient nourishment for fruit, the 
physiological balance is disturbed. This latter condition must therefore be 
remedied by the art of the horticulturist. 

C. D. 

OLIVE CULTIVATION IN GERMAN EAST 

AFRICA. 

For some years, experiments in the cultivation of olives have been carried 
on by settlers in Leganga, German East Africa. Plants have been imported 
from Palestine and have been established in the Kilimanjaro and Meruberge 
districts, and very favourable results have been obtained. As the forests of 
those regions contain wild olive trees, improvement of the latter will be 
attempted. — Der Tropenpflanzer. 

THE MANURING OF BANANAS. 

According to the Queensland Agriculturai. Journal the fertilizer 
recommended by Brunnich for Bananas on good soil consists of 3 cwt. 
sulphate of potash, 2| cwt. dried blood or nitrate of lime, and 4 cwt. super- 
phosphate per acre, to be applied twice a year. The fertiliser cost £,\2 IO5. 
annually, the cost per stool working out at lOd., with this manure the average 
yield was 345 bunches (3,035 doz. bananas) valued at 3d. per dozen or £38 
per acre. 

Poor soils with double the amount of fertiliser gave 457 bunches ( 4,330 
doz. bananas) valued at £54 per acre. 

The quantity of fertilizer per stool would be about 3^ lb. at each 
m?^imring. 

C.D. 
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SOILS AND MANURES. 


SOIL DENUDATION BY RAINFALL AND 
DRAINAGE AND CONSERVATION OF SOIL 

MOISTURE. 

The following paper was written by A. Howard, Escj., Imperial 
Economic Botanist and distributed to the members of the meeting of the 8th 
Board of Agriculture held at Coimbatore in December last. 

I'lie whole of the cultivation area of India affected by the monsoon is 
subject to the loss of fine soil by rain wash. These losses are accentuated by 
the uneven distribution of the rainfall and by the occurrence of heavy falls 
which often exceed six inches in a single day. The amount of this annual 
loss varies according to local conditions and is by no means restricted to those 
areas where the slope of a land is considerable. Even in tracts of the Gan- 
getic plain like North Bihar, where the difference of level between the high 
and the low lands is only a few feet, the damage done by wash is enormous 
and tlie amount is hardly realised. One of the results of this wash in Bihar 
has been to remove the fine soil-particles from the higher lands and to 
deposit them in the rice areas. In consequence, the fertility and water-hold- 
ing capacity of the high lands can only be kept up by the application of 
organic manures, while the thickness of the stratum of soil suitable for rice 
in the rice areas is nuich greater than is necessary for this crop. The extra 
soil washed down into the rice areas can be regarded as so much unprodiic 
tive and lost capital. 

At Pusa, .some attention has beei* paid to this subject during the last 
eight years and methods have been devised to check the loss of fine soil by 
rain which used to take place every monsoon. The large fields have been 
divided into smaller areas so as to break up the run off into units and so 
dissipate its destructive energy. Each small field is surrounded by trenches 
and narrow grass borders, which serve both to conduct away the run-off and 
also to hold up the fine soil. A process of natural terracing goes on, the 
fields level themselves, and the loss of soil is largely prevented. Each field 
deals with its own rainfall only. 

The prevention of soil denudation by rain wash in India seems to be a 
matter well worth the attention of the Agricultural Department. I am aware 
that work is already in progress on this subject in some localities, but there 
can be no question that it is not receiving that attention the subject deserves. 
Much is being done to find the cheapest manures for crops, but less attention 
is being paid to the loss of fine soil which, if prevented, wrould render manure 
not so necessary in the future. 

It is in the planting areas of the East, however, that the best examples 
of soil denudation are to be seen. In the hill tracts in the centre of Ceylon, 
an area w^hich is now covered with the gardens, the original forest canopy 
was removed to make room for coffee which later gave place to tea. Little 
or no provision was made at the time to retain in siln the line .soil of the 
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original forest, and in consequencje the loss of soil has been enormous, and is 
still going on. The water retaining power and fertility of the tea soils of the 
hill regions of Ceylon have fallen off on account of the loss of fine particles, 
and large sums are spent annually in adding green and other manures to the 
land. The agricultui al capital of the Island has been allowed to run to waste, 
and can never be replaced by any sj'stem of manuring. This shortsightedness 
is remarkable considering the local examples of terracing for rice on the sides 
of the valleys where the preservation of the soil has been carried to a fine art. 
There is no doubt that the best way in which the planting industry could 
have been assisted would have been by the enforcement of a regulation to 
immediately terrace all lands from which the forest canopy had been removed. 
I have heard that such a regulation is in force in Java. 1 am not familiar with 
the local conditions of the planting industries in the Federated Malay States, 
in Assam, and in Southern India, but I understand that in several of these 
tracts, such as the Malay States, Southern India, and the Darjeeling tea tract, 
this question of rain wash is one of the greatest importance. It is difficult of 
course to remedy the mistakes of the past by the measures open to 
Government, but it seems to be a matter for consideration wdiether something 
cannot be done in the future in India, where forest land is sold for planting 
purposes. The difficulty will be to frame rules with regard to terracing which, 
while allowing of the development of the country, will, nevertheless, check 
the destruction of the natural agricultural capital,- namely, the fine soil, rich 
in organic matter, made by the forest. The aim should be to allow* the 
development of the country to go on, but to prevent the dissipation of its 
natural resources. The example of Ceylon is sufficient to indicate the 
damage which results in these matters from the absence of a strong guiding 
hand. 

DRAINAGE. 

In a country like India, w*here most of the rainfall is frequently com- 
pressed into a period of about four months, the subject of drainage is apt to 
be disregarded. Where so much is heard about irrigation it is difficult to 
realise that some tracts of the counties Bihar, for example, sufier from too 
much rain, and are in need, not of elaborate systems for the distribution of 
canal water, but rather of some provision for getting rid of the excess pre- 
cipitation. Drainage is also of importance in canal-irrigated tracts, not only 
in North-West India, but also in such river deltas as the Godavery, where 
weirs have been built across the rivers so as to convert an ancient system of 
inundation into one of the perennial irrijgation. 

In Bihar, drainage and soil denudation ai-e intimately connected. The 
high lands are impoverished by w^aSih, and the fields below are w^ater-logged 
by the extra water which drains pver them from above. The system 
adopted at Pusa of making each fidd with its oum rainfall not only 
checks the loss of fine soil, but also sd^es a»an efficient method of drainage. 
The run-off is collected from the fidd into large channels, which 

lead to the low lying rice fields whcris such water is frequently welcome. If 
the year is one of flood, the extra watd i?rouglif by these trenches makes no 
af^eciable difference, as in any crops on the flooded areas will be 

lost, s Further, it appears that under s^tem of draiiiJi^ge the total run-off 

is less; than if there were no drains. ^ up tlie rainfaU, more of Tt 

,seems'::|p be absorbed by the upper When iS'Uncl^pk'<^,C ,■ 
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A similar system of drainage to that devised at Pusa can be seen applied on a 
large scale in Italy, particularly in Lombardy. Great care is taken, in Italy, 
to keep the system of surface drains in order and also to cut off from low- 
lying areas the run-off from higher lands which otherwise would convert 
these low areas into swampy ground. 

The advantages of a drainage system in the alluvium are very great. 
More water is absorbed by the soil, wash is largely checked, and the lower 
fields increase in fertility to a remarkable extent. If the low-lying areas in 
North Bihar, which now only grow poor crops of rice, could be drained they 
would be among the finest wheat lands in the world. Not only are the lower 
fields rendered more fertile by drainage, but their cultivation can be carried 
out at a less cost and much more rapidly than before. The continuous 
wheat plot at Pusa furnishes a good example of the benefits which arise from 
drainage. Previously this field was often water-logged, and only gave 
good crops in years of poor rainfall. After being drained the yield increased, 
and after five crops of wheat without manure there is no sign of any soil 
exhaustion. The only soil exhaustion I have experienced in Bihar is that 
due to the loss of available nitrogen by water logging, which has been shown 
to produce in a single wheat crop a loss of 16 bushels to the acre. 

The indigo estates in Bihar are now paying considerable attention to 
drainage, and already the beneficial results obtained have exceeded expecta- 
tion. On one estate near Pusa, for example, a beginning was only made 
during the present year, when an area of about 25 acres was divided up into four 
fields which were also protected from the surface wash of higher land. The 
results were at once apparent, and the owner is convinced that a proper 
system of drainage is the first condition in any scheme of land improvement 
in Bihar. If the present rate of progress is maintained, the indigo estates 
will soon furnish examples of the benefits of drainage in Tirhoot, and it may 
then become a matter for consideration whether or not the improvement of 
the Division should not be taken in hand by Government, and proper 
studies made of the rivers and other drainage lines. This has been done in 
Italy with marked success, not only from the point of view of crop produc- 
tion, but also from that of the prevention of malaria. 

CONSERVATION OF MOISTURE. 

Experience at Pusa and at Quetta confirms the enormous importance 
of a proper system of conservation of soil moisture. Similar results have also 
been obtained in the barani tracts of the Punjab and elsewhere. In the 
alluvium the greatest source of loss of soil moisture while the land is under a 
rabi crop is undoubtedly the hard surface crust which forms after the appli- 
cation of irrigation water. A dry surface is a necessity if the maximum crop 
is to be produced under barani conditions. Applying one irrigation to the 
wheat crop at Pusa does more harm than good if the surface skin, formed by 
the water, is not broken up thoroughlv afterwards. 

The most efficient instrument so far found for breaking iip surface crusts 
in the alluvium, and in producing a tine dry mulch for a rabi crop is the lever 
harrow. This implement is an ordinary harrow, provided with a lever by 
which the slope of the tines can be altered at will. By sloping the tines 
backwards the harrow passes over a young wheat crop without injury and at 
the same time breaks up any surface crusts leaving a fine dry mulch behind. 
It has also proved of great use in the cultivation of Java indigo in Bihar 
during the hot season. At Quetta its use has increased the yield of dry crop 
wheat from five to nineteen maunds to the acre. In Bihar these harrows have 
been up by the wheat growers and, on estates where they are in use, 

are r^rded as indispensable.— The Indian Tea Association Scientific 
Quarterly Journal. 
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THIRD REPORT ON THE PARTIAL 
STERILISATION OF SOILS FOR 
GLASS-HOUSE WORK. 


E. J. RUSSELL, D.Sc ‘ 

( Conti nued from p, 44) 

RESULTS OBTAINED IN THE NURSERIES. 

As a general rule germination is retarded on freshly steamed soils, and 
the young plants show marked retardation in comparison with others grown 
on untreated soil. The effect is less visible on soils that have been exposed 
after heating and is also less on light than on heavy soils or those rich in 
organic matter. It is probably due to some of the decomposition products 
formed by the action of the hciit on the soil organic matter, but lit depends 
so much on the plant, the season, the management, and the conditions 
generally, that it is ver\' difficult to investigate satisfactorily : indeed, it is not 
invariably produced, and sometimes an increased rate of germination and 
seedling growth is obtained almost from the outset. This happened at 
Rothamsted during the past season, and a still further acceleration was 
produced by mixing well rotted dung with the soil. 

The retardation is a source of some anxiety when it appears, but it soon 
passes away, and is, in any case, more than counter- balanced by the fact that 
the seedlings are invariably freer from disease than those raised on contami- 
nated untreated soil, such as often has to be used in the nurser\'. 

Heated soil behaves rather differently from unheated soil on watering, 
and therefore care is needed until the men get used to the new' conditions. 

Flowering and Early Fruiting . — The results obtained w^itli tomatoes in 
pots were entirely similar to those described in earlier reports and need not 
be discussed again. The steamed soil not only gave larger crops but earlier 
crops, and there w'as no disease brought in by the soil. Very satisfactory 
results were obtained by steaming old cucumber soil in winter and putting it 
straight into pots for the grow th of early tomatoes. 

The fear was entertained last year that tomato plants grown in steamed 
borders might develop too vigorous a habit of grow^th to “set” their fruit 
well. It was true that the “setting” was alw^ays good in the Rothamsted 
experiments, but there the plants were grown in pots where the root system 
was necessarily restricted. The conditions of a border, on the other liand, 
allow of much more extended root development, and of a greater tendency 
to rankness. Careful watch was therefore kept to see under w'hat cir- 
cumstances success and failure were respectively obtained. 

Tomatoes set out in borders which have been steamed soon begin to 
grow very vigorously, and develop a good system of very white and clean 
tibrous roots, in marked contrast to the brown, knotted roots in houses where 
“sick” soil occurs. In the early stages plants often do very considerably 
better than in “ sick ” soil, and almost always form large dark green leaves 
and stout stems. The grower does not particularly desire this vigorous 
growth ; he wants early and copious fruit rather than big leaves and stems. 
Two distinct stages, in fact, are noticeable in the life of the tomato plant : the 
first leading up to the “setting” of the fruit, and the second to the sw^elling 
or growth of the fruit. 
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. Veiy little is known about the causes that determine “ settiiij;^,^’ but the 
jijrower has learnt by experience that vigorous growth is net particularly 
favourable, and may be detrimental. Some anxiety was therefore felt when 
the young plants began to grow very vigorously, and in some cases the anxiety 
was justified, because setting was actually bad in certain houses. 

Good setting was observed when the following treatment was adopted 
throughout the stage from planting out to setting of fruit : — 

(a) When water had been withheld from the roots till the plants were 
almost on the point of sufferirg — as the grower picturesquely puts it, till the 
plants cried for it.* 

(b) When no nitrogenous manure had been supplied ; 

(c) When a brisk heat had been kept up. 

These observations are in accordance with the experience of Mk. Dyke, 
w'ho has given this aspect of the subject very close attention, and has done as 
much as anyone in applying partial sterili^ alien methods to glasshouse work. 

On the other hand, bad results have followed the use of too much water, 
the addition of hoof, or the adoption of cool treatment to check growdh. The 
varieties of tomatoes differ ; those like Killbasket that are adapted to rich 
soils suffer less from rankness than certain others. Again, the size of the plant 
at the time of planting out is apparently an important factor, a welhadvanced 
plant being less liable to grow rank than a young plant. 

The observations .suffice to show that rankness is not a necessary 
accompaniment of steaming, and that good setting can be obtained when the 
proper conditions are maintained, even with strongly-growing plants. 

Another test of rankness is susceptibility to disease ; this is an important 
factor, because no nursery can hope to go scathless through the season. 
It is difficult to give ciuantitative data, but the results this season indicate that 
plants grown in steamed soil are certainly not more, and are probably less, 
susceptible to disease than those on untreated soil. 

OUTDOOR EXPERIMENTS. 

Some experiments have now been started to ascertain whether similar 
results could also be obtained in the field, or whether any ntw' complicating 
factor comes into play. Once this important point is settled, ihe only 
problem remaining would be to find some partial sterilisation method cheap 
enough for use in practice, and this would merely be a matter of time if the 
reduction in cost already begun in the Lea Valley continued much further. 
It is probable that potato growers would he the first to be interested in the 
method, but potatoes have not been included in these experiments owing to 
their unsuitability for small plots ; cereals have been used instead. 

The heating methods are apparently out of the question in this country, 
although, as Mr. and Mrs. How^ard have shown, tropical sunshine can be 
used in India. These experiments have therefore been made with chemical 
antiseptics, and the object was to determine whether crop increases could be 
obtained in the feld similar to those in the laboratory; questions of cost or 
convenience have not yet been considered. The methed has been to inject 
the antiseptic six inches into the soil by means of a hand injector such as is 
used in Continental vineyards, the holes being ten inches apart each way. 

* Recourse may be had to damping overhead in sunny weather in order to keep 
the atmosphere moist. 
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The great difficulty experienced has been to make the distribution at all 
efficient, and to make the injections at the right time ; if they were made too 
early the ground was usually so wet that the antiseptic vapours could not 
penetrate the water films and get to the particles ; if, on the other hand, they 
were postponed till the ground was drier there was insufficient time for the 
antiseptic completely to disppear before sowing. These mechanical difficulties 
have not yet been overcome, and in the outdoor experiments antiseptics 
have failed to produce consistent and regular increases in crop. — ^Journal of 
THE Board of Agriculture. 


NOTE OF AN ILLIPB OF TONKIN. 


In the March-April number of the Bulletin Economique de l^ Indo- 
Chine, M. Ch. Lemarie describes a new Illipe, approiiching in its calyx most 
closely to Bassia huiyracea Roxb, 

The Annamites round Dolcn collect the seeds under the trees, and 
extract from them an oil, used both as a comestible and as an illuminant. 

This tree was reported in 1910, from the Annamite province Thank-hoa 
and from several places in Tonkin : the export of the oil in 1912 reached 
nearly 100 tons. 

A chemical analysis of the seed was carried out in the laboratory of the 
Services Agricoles of Cochin China: this showed that, of the seed, 14*25 
per cent, was shell, and 8575 per cent, was kernel. The kernel contained 
30*21 per cent of fatty matter. 

An analysis made at the Jardin Colonial, Nogent-sur Marne, showed that 
the average weight of one seed was 0*835 grams (1,000 seeds weigh 1*84 lb.) 
of which 10 per cent, was shell and 90 per cent, kernel: the kernel contaiined 
29*04 per cent, of fatty matter. 

The fatty substance obtained was a viscous oil of yellow colour, solidify- 
ing about 4°.5 C. This extremely low solidification point distinguishes it 
sharply from the oils obtained from other species of Bassia. 


EXPERIMENTATION VERSUS 
DEMONSTRATION. 


Now and then we run across an article in a publication which, criticiz- 
ing the work of the Government institutions pertaining to agriculture, maintains 
that much of the research work should be abandoned as unnecessary and 
more emphasis laid upon demonstration and extension work. As a matter 
of fact there is more need of research work, whether of a technical or 
practical nature, in tropical agriculture than in this profession anywhere else, 
and demonstration and extension work must necessaiily be based upon the 
data obtained by the cApei liuenici . It is only Dy tne patient and close study 
of a certain species, its peculiarities and response to certain climatic and soil 
conditions, various modes of culture, or certain methods of propagation, that 
these peculiarities can be taken advantage of and turned to profitable account 
for the benefit of the planter. Obviously then, not until better cultural 
methods for a certain crop, for instance, have been worked out experimentally 
can demonstration work be effective or, in fact, be in order. Nor can the 
propagation of a certain species by means of a certain method, such as shield 
budding, hardwood or root cuttings or layering, be recommended or 
demonstrated to the planter until its possifedlity and practicability have been 
ascertained. -“Philippine Agricultueai^ Review. 
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APICULTURE. 

BEE KEEPING IN CEYLON. 

A. P. GOONATILLAKB. 

A hive must be so made as to protect its inmates from damp and excessive 
heat. The entrance should not be much larger than is necessary to admit 
its inmates easily as by that means the entrance of the larger enemies of the 
bee into the hive is prevented. The inner surface of the hive should 
have no cracks, crevices or sawcuts in which the bee moth may take 
refuge or where the bee cannot get at it. It should be made to expand or 
contract as the occasion requires ; for this purpose a dummy made in the 
shape of a frame is the best. The bottom board and the roof should 
be made so that they can be removed without jarring the hive, as also the 
frames. With a hive of this description every comb can be examined at 
will without disturbing the bees and closed again easily. All hives, frames 
and dummies must be of equal dimensions and removable; this helps the 
bee-keeper to interchange all the combs in every hive in the apiary. There 
are two kinds of hives, one invented by Langstroth and the other by 
Danzenbaker. The former^s frames are shouldered on the top bar, which 
enables the bee-keeper to hang them in the hive on rabbets fixed on the top 
inside of the hive. The latter’s frames are placed on rabbets fastened to the 
inside middle of the hive with the help of two nails fixed on to the extreme 
middle of the outer side of the side bars and the frames are hence shoulder- 
less and reversible. The Langstroth hive is no doubt easier to manipulate, 
but I prefer the latter for the simple reason that its frames are reversible. I 
do not wish to commit m5’self by detailing the size of the hive for Apis Indica 
because almost all the members of the Bee Committee adhere to one size and 
I alone to a smaller size. I have seen several simple and cheap hives 
(mostly made by the bee-keepers themselves) in use amongst the villagers, 
which simply help them to keep a swarm in, but without any of the advantages 
of the frame hive, for the bees build more than one comb in each frame. 
The advantages of keeping bees in frame hives are many, chief of which is 
the use of the honey extracting machine (now at the Government Stock 
Garden). As a material for hives anything is good enough, from packing 
cases to the best timber. If made with cheap material, the outside of the 
hive should be painted white and the hive kept in a shed, or an extra roof 
made of painted tin or cloth should be used, otherwise the bee-keeper may 
not be able to make use of it for more than about two years at the most. 
Hives made of teak and painted white will last longer ( I have hives made of 
teak eight years ago and they are as good as new to-day). When frames are 
put into the hive there should be bee-space i of an inch between the bottom 
board and the lower outside of the bottom bar of the frame. There should 
also be similar bee-space between the simface of the hive roof. The hive 
entrance should be made in such a way as to expand or contract whenever 
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necessary. Two, handles on either side of the hive will help the bee-keeper 
to carry it when necessary. Four hooks fixed on to the two sides of the 
bottom board and four rinfjs on to the lower outside of the hive will keep the 
two in contact. Glass panes on the sides of the hive should be avoided. 

The outer dimensions of every frame in all the hives in the apiary must 
be of equal size, and when the frames are put in the hive lengthwise there 
should be bee-space as above described on either side of the frames; in short 
bee-space should be allowed on all sides of the frames ( barring the dummy ). 
The breadth of the top and bottom bar of the frame should be f of an inch 
and the side bars should be li of an inch in breadth, the inside of the frame 
bars should not be planed and the thickness of them should be | of an inch 
or little less. The side bars should be dovetailed and the top and bottom 
bars fixed if necessary with wire nails. Care should be taken not to allow 
cracks^ crevices or sawcuts in frames as in the hives. Frames when put in 
the hive should be parallel and equidistant. To make manipulation easier a 
beginner should fix two rings or nails one on either top end of the top bar if 
he uses the Danzen baker frames. 

The super is a hive made for the special purpose of getting the bees to 
store honey only. It should be of the same dimensions as the hive proper 
with shallow body if the bee-keeper desires to produce section or comb 
honey. The frames should be made to fit the super with all-round bee space 
as described before, but if sections are used there should be a thin strip of 
wood and also a separator for each line of sections. The strip of wood 
should be about i of an inch thick and one inch broad and about J of an 
inch shorter than the inside of the super. A separator may be made with a 
similar thin piece of wood of about 3| inch breadth and i of an inch thick- 
ness with about six beeways cut lengthwise and the cuts should be all 
parallel to each other. This separator is intended for the bee-keeper who 
uses plain sections, but if he uses beeway sections, the separators should be 
inch broad. Also if beeway sections are used separators may be made of 
perforated zinc. If section honey is produced sections may be imported 
from America or Australia. The hive I use enables me to use it in place of 
a super. 

The nucleus hive is necessary for a bee-keeper if he chooses to breed 
queens. It is made, to hold only two or three ordinary frames, so it should 
be of the same length but only about a quarter in breadth of an ordinary 
hive. By placing three dummies in an ordinary hive at equal distances four 
nuclei could be made with four entrances on the four sides of the hive. If 
nuclei are made in this way the entrances should be not more than half an 
inch long. Four strips of canvas to cover the top side of each compartment 
(nucleus) should be made to prevent confusion of bees when examined. 
The bottom board may be fixed to the nucleus with the roof removable. 

A pair of gloves may be used by the bee-keeper if he is a beginner or at 
all timid. These may be made of heavy drilling soaked in linseed oil several 
times. The tip of the thumb and forefinger should be cut and sewed to 
prevent expansion and allow free use of both. 

A beginner may use a veil to great advant^e. It may be made of 
mosquito netting with a facing of blacslc fflk tulle net ;scwed to prevent the 



[August, 1914. 


127 


obstruction of his vision. The top of the veil should be j^athered with a 
rape or better still a rubber cord to fit round the crown of the hat. This 
safefjuards the bee-keeper from stints if it does not touch the face or neck. 
The bottom of the veil if ^^athered with another rubber cord will facilitate its 
being tightened below the shoulder, or it may be fastened to the coat or 
shire with pins. 

It is not with the rifle, sword or bomb shell that we can frighten an army 
of bees and make them retreat, nor could we command influence over them 
with an elephant hook or drive them with a stick or whip. You may crush 
or burn them with fire by thousands, yet the death agonies of their comrades 
seem to provoke them into renewed fury. It is only with smoke that you 
can frighten them. It puzzles one to see them retreat in disorder and 
indescribable fright before a puff of smoke. For this purpose a bee-keeper 
should keep a bellows smoker handy ; the make of it can not be described 
here economically but I would advise the bee-keepers to get them from 
Messrs. A. I. Root Company of Medina, Ohio, as also the gloves and veil at 
a nominal cost. 

('omb foundation of Apis Itidica (the indigenous bee) could be procured 
locally on application to Mr. C. Drieberg, the energetic Secretary of the 
Ceylon Agricultural Society, Foundation is essential to enable the bee- 
keeper to get his combs built straight ; also it hastens the work of the bees 
and saves 16 or 20 lb. of honey for every pound of comb. One must have 
comb foundation if he wishes to produce section honey. Foundation if used 
in ordinary frames should be fixed straight on to the extreme inside middle 
of the top bar, if in sections also it should be fixed on to the inside middle 
and given to the bees. This helps the bees to draw out the comb 
expeditiously. In using foundation for sections one can be certain of his 
bees building only one comb in each section. Without foundation the bees 
build more than one comb because the imported section is broad enough for 
them to do so as they wish. If one is anxious to produce section honey and 
cannot procure foundation empty comb should be fixed on to the sections. 

Having these appliances at hand I imagine that nobody’s attempt at 
bee-keeping will end in failure, A hive, super, frames and nucleus could be 
ordered through Mr. C. Drieberg and the rest from Messrs. A. I. Root 
Company in America. The easiest method of capturing a swarm of bees 
may be understood by going through my previous contributions carefully. 
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ENTOMOLOGY. 



“RED SLUG’’ OF TEA- 

(HETERUSIA CINGALA-MOORE.) 

Though this caterpillar is spoken of as “ Red Slug it is not a ‘ slug ^ in 
the sense that ‘ nettle grubs ^ are “ slugs these have no prolegs on the abdo- 
men, only sticky areas. 

“ Red Slug/^ on the other hand has, besides well -developed thoracic legs, 
four pairs of abdominal prolegs and a pair of anal prolegs. It belongs to the 
Zygaenidae among moths, and the imago is a butterfly-like, diurnal moth, 
Hetci usia Cingala, Mooke, by name. 

It is widely distributed in the tea districts of Ceylon and periodically 
does a great deal of injury. It is recorded in Ceylon from Madulsima, Kota- 
gala, Nawalapitiya, Koslande, Galaha, Talawakele, Dikoya, Undugoda, 
Matale, Madulkellc, Kegalle, Pussellaw^a, Ukuwela, Kalutara, Lunugala, 
Bogawantalawa, Maskeliya, Gampola, Yatiyantota, Gonakele, Rangala, 
Kelani Valley, Peradeniya, Avisawella, Badulla, Neboda, Bandarawela, Uda- 
pussellawa, Passara. All our records are of damage to tea but Moore states 
that it feeds on Lagerstroemia, etc. ' 

Green states that the eggs are “ narrow, elongate and very pale.” 
Speaking of a closely allied Indian moth, Mann and Antkam remark that the 
eggs are laid in heaps on the underside of old leaves, or on the main trunk 
and larger branches of tea bushes, being stuck on by a sticky substance. They 
. also state that in May and June the eggs hatch in from 8 to 12 days. 

The caterpillar of the Ceylon moth is about 1 inch long when the head 
is retracted. It is brownish-orange in colour and somewhat translucent ; the 
brown colour is predominant on the dorsum, the orange on the venter. 
Three longitudinal rows of hair-bearing tubercles occur on each side, one on 
dorsum, one just dorsad of the spiracles, and one ventrad of the spiracles. 
From at least the two rows first mentioned a clear drop of liquid is ejected 
when the caterpillar is molested. This fluid can be drawn out into threads. 
The hairs do not possess nettling properties. There is also a row of 
tubercles just dorsad of the prolegs. 

The spiracles are black in colour and circular in shape. The whole body 
is softly hairy, except the head which is smooth. On each abdominal segment 
between the dorsal and supra-spiracular rows of tubercles there is a faint light 
coloured spot. The hooks of the prolegs are in a longitudinal band, gradually 
becoming shorter towards the ends of the bands. 

In India it is the habit of the caterpillars to feed in the morning and 
evening, often leaving the plants in the heat of the day. The length of the 
larval life is about 5 weeks (Mann and Antram). 

In captivity the cocoon is formed in the fold of a l^f. It is of a white or 
brownish- white colour, firm but not tou|}ii being easily torn. 
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The pupa is soft, curved and of a yellowish-brown colour, the brown 
being most distinct in the region of the head, thorax and wing-sheaths. 

The abdomen is whitish and is crossed dorsally by brown bands arranged 
scgmentally. These bands bear numerous, short, sharply-pointed tubercles 
The rest of the dorsum of the abdomen is also provided with tubercles but 
more sparingly. The apex of the abdomen is blunt and there is no cremaster. 

The sheaths of the antennae and of the hind wings reach to the sixth or 
even to the seventh abdominal segment, the proboscis sheath to the fourth 
segment. The antennal sheaths are quite free at the tip. 

In India the cocoons are also located in the fork of a branch. The 
imago emerges in 20 days (Green) in from 17 to 21 da>s (Mann and Antram): 
the pupal case lies free after emergence. In India it is the habit of the moth 
to rest on stems in the hot part of the day, and swarm round trees in the 
afternoon and early evening ; at such times large numbers can be destroyed. 

Moore describes the Ceylon species in the following terms : — 

“ Male and female : forewing dark sap green, with a broad, basal, whitish, 
blue-bordered band, crossed by a blackish-green streak ; a discal zigzag series 
of yellowish spots, and a larger spot at end of the cell ; hind wing with the 
base and a broad outer band black, the veins and marginal border steel-blue ; 
a series of yellowish spots before the apex, which are indistinct in the male ; 
middle band pale yellow. Thorax and base of abdomen in male steel-blue, 
lower part of abdomen yellow, tip black ; antennae black, shaft steel-blue. 
Underside w^ith veins blue lined. Expanse male 2, female 2?^ inches.” 

One frequently finds attached to the larva, especially in the intersegmental 
folds of the dorsum, small, oval, white bodies. These are the eggs of a para- 
site belonging to the Tachinidae. Flics of this group resemble house-flies, 
but they may be told by the facts that the arista on the antenna is bare, and 
that the apex of the abdomen bears stout bristles. They make a peculiar 
hum, too, especially w^hen caterpillars are about, that is characteristic. 

Their larva* are internal parasites of insects, especially of lepidopterous 
larva. The female fly sometimes lays her eggs on the host (as in the case of 
Helerusia Cingala), sometimes she lays them on the leaves, to be engulfed by 
the caterpillar. 

Where such eggs are common on caterpillars it will be wise to leave 
Nature to do the work of control. 

A. RUTHERFORD. 


INSECTS DESTRUCTIVE TO DADAP. 

(ERYTHRINA SP.) 

Dadap suffers chiefly through being defoliated by caterpillars. The 
most important of these are shortly described below. They can be con- 
trolled by an application of arsenate of lead to the foliage. 

TARAGAMA DORSALIS, WLK. 

Caterpillars of this moth were received in November 1913 with the 
report that they were eating down the dadaps and that, after the dadaps had 
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been pollarded, they had stripped a few hundred tea bushes. We have 
records from Albizzia as well as from dadap and tea. 

The caterpillar is fully 2i inches long and flattened on the venter. The 
head bears long, white, drooping hair. The antennae are whitish at the base 
and the labrum is deeply cleft. The general colour is greyish-black. The 
second and third thoracic segments bear large, black, dorsal tufts of hair, 
that on the third segment with brownish hair on its caudal margin. There 
are lateral tubercles bearing tufts of greyish hair ; the tubercles on the first, 
second and third thoracic segments project, and that on the first thoracic 
segment is bilobed. The thoracic legs are brownish. 

On the dorsum of the abdomen are small tubercles which bear short 
spines. The tubercles on the eighth abdominal segment are rather more 
conspicuous. The venter is brownish, with black areas and an oval, 
yellowish spot on each abdominal segment. The hooks of the prolegs are 
in a longitudinal row and are of two lengths alternately longer and shorter. 
The anal prolegs are broad. 

Numerous eggs, presumably those of this moth, were present on the 
leaves. They are broadly oval, almost globular, whitish with purple spots. 
The largest spots are at one end and are grouped round a circular purplish 
spot at the pole. 

The cocoon is of firm texture, brownish-white and shining. In captivity 
it was formed on the wall of the breeding cage. The pupa is of a dark 
brown colour and is covered with short, brown hair : encircling the 
abdomen intersegmentally are three very distinct light-brown bands. 

From a cocoon formed on November 18th a moth emerged on Decem- 
ber 5th. This moth was a female and measured 63 m.m. in wing expanse. 

Hampson describes the moth as follows : — 

'Male, Expanse 54 m.m. Antennae fulvous ; head, collar and thorax 
greyish-white ; tegula; deep red-brown ; abdomen red-brown, each segment 
fringed with grey. F'orewing deep red-brown ; a white spot at base ; one 
on costa just beyond the middle forming part of an almo.st obsolete medial 
line ; a waved post-medial oblique white line, obsolescent at middle ; margins 
narrowly white. 

Hind wing deep red-brown, with h large white patch at the anal angle ; 
outer margin narrowly white. 

Female, 80 -102 m.m. in wing expanse. The pale fringe to the 
abdominal segments broader ; hind wiiig paler with the pale patch produced 
across the wing as an indistinct band. Distribution. — N. W, Himala\^as, 
Calcutta, South India, Ceylon, Philippines, Borneo and Java.’^ 


EUPTEROTE OEMINATA, WLK. 

A correspondent recently wrote of this insect, “It is becoming a 
nuisance and causing considerable dainage.’’ 

The caterpillars when about 1 inch long have a reddish-brown bead 
with yellow and black markings on it ; two black spots on the vertex 
surrounded by a yellow area are conspicuous. The ocelli are situated in a 
black area. There is a broad, longitudiiial, pinkish- white dorsal stripe ; ibis 
;i|l^ludes three distinct narrow whitish t^nds. 
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Laterad of the dorsal stripe is a black stripe with a narrow light bluish 
stripe on its mesal margin and a broad bluish band on its lateral margin ; 
this last mentioned band contains a narrow, white, longitudinal stripe and a 
series of black spots besides numerous, irregularly placed, smaller black 
spots. Caudad of each spiracle is a reddish-brow'n spot and ventrad of the 
spiracles a yellowish, longitudinal stripe. 

The prolegs are pinkish with yellow extremities. The hooks of the 
prolegs are of two lengths and are arranged in a longitudinal, curved row on 
the inner side. 

The body is provided with long, white, black-tipped hairs in tufts ; 
also with tubercles bearing short stiff hairs which may break oft* and pierce 
one’s hand. In addition there Is a line covering of short secondary hair. On 
the ventral surface is a yellowish stripe bordered by a black band. 

The caterpillars make a slow growth. When about 1 J inches long the 
dorsal stripe is less distinct especially on the abdomen, and the abdominal 
segments bear dense tufts of grey silky hair. Supra and infra-spiracular 
yellowish stripes are still present, also the brown spot caudad of each 
spiracle. The prolegs bear two yellow sti'ipes running from base to apex on 
the outer side. At the caudal end is a brilliantly coloured spot reddish- 
brown dorsally and yellowish ventrally. 

Caterpillars which were one inch long on November 20th, and inch 
long on December 19th were beginning to spin cocoons on January 8th and 
from these moths began to emerge on February 21st. The cocoons are 
composed of cast hair and are coated with the sand that lay in the bottom 
of the breeding cage. The pupa is about i inch long, light-brown at first, 
later chestnut-brown. The cremaster is comparatively long and slender 
with numerous small hooks round the tip. 

The moth is orange-yellow in colour. In the male the forewing has a 
faint transverse band near its middle and a firm, curved, transverse band 
nearer the apex. There are two more or less distinct black spots near the 
apical angle and two or three near the anal angle. The hind wing has a 
black, transverse band near the apex of the wing, a faint medial band and 
two faint black spots near the anal angle. Expanse 58 m.m. 

The female is darker in colour and the markings are as in the male, 
but the band near the middle of the wing is less distinct in the front wing 
and absent in the hind wing and there are no spots on the hind wing and 
only two faint anal ones on the forewing. Expanse 66 — 80 m.m. 

Eggs laid in the cage are yellowish -white, slightly depressed and with a 
darker spot at one pole, shining on one side and dull on the other. They 
hatched in about 15 days. Hampson gives the distribution as N. India, 
Camara and Ceylon. 

We have records of the caterpillar feeding on grass, tea, cotton. Hibiscus 
6p. and Castiiloa elastica. 
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EUPTEROTS: PABIA, CRAM. 

I found a large cluster of caterpillars, probably of £. fabia, at the base of 
a dadap. They were moulting. Most of them had their heads directed 
towards the centre of the group. 

The caterpillars are greyish-black iti colour and are covered with long, 
greyish hair white at the tip and arranged in tufts. 

The head is reddish-brown with two very dark brown areas on the ver- 
tex ; dorsad of them in the middle line is a rectangular, light-brown area and 
ventrad of them in the middle line is a triangular, yellowish-white area. The 
clypeus is whitish-yellow, the labrum deeply notched, the notch with a yellow 
edge. The basal segment of the antenna is whitish-yellow, the terminal 
brown. 

The hooks of the prolegs are in a curved, longitudinal band on the inner 
side and are in two series. The venter is black. 

Later a few, short, reddish-brown hairs appear caudad of the dorsal 
tubercles on the abdominal segments one to seven. Three longitudinal, dor- 
sal, whitish bands separated by black bands are more or less distinct. The 
hair- bearing tubercles occur on the thoracic as well as the abdominal segments. 
Each tubercle bears short, stiff, sharply-pointed hairs as well as long hairs. 
(The silky hair of E. geminata is absent). 

On the neighbouring tree was what was probably the remains of a former 
cluster. In this case everyone had been parasitised by a (Tachinid?). The 
puparium remained within the much -contracted larval skin. 

I have seen a similar caterpillar clustered at the base of the stem of a 
Sapu. This habit can be taken advantage of to their undoing. 

In this insect, as in the case of Euf terete gewinata, growth takes place very 
slowly. 


ORGYIA POSTICA, WLK. 

The caterpillar of this moth has been recorded as feeding on Eucalyptus 
sp., Velvet Bean, Tea and Albizzia in Ceylon ; in India it feeds on Castor. 

The caterpillars (about 1 inch long) are brownish in colour, with yellow 
hairs rising from yellowish tubercles. The head is reddish, the antennae 
white. On the thorax and less distinctly from the fifth abdominal segment 
towards the posterior end are two yellow stripes. Short, oblique, yellow 
bands occur on the sides of the abdomen. From the sides of the first and 
second abdominal segments extend laterally pencils of yellow hair. 

Dense brownish-yellow tufts rise dorsally from the first, second, third 
and fourth abdominal segments. Two long pencils of black plumed hairs 
extend forward and outwards from the first thoracic segment, and a pencil of 
brownish hairs reaches upwards and backwards from the eighth abdominal 
segment. From the ninth and tenth abdominal segments long brown hairs 
extend backwards in four bunches. Circular, concave purplish glands are 
situated on the dorsum of abdominal segments six and seven. 

The ventral surface is greenish-yellow. The thoracic legs are brownish 
and the prolegs, which are of the oaual number, bear their hooks in 
a longitudihal row, ■ ^ 
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The eggs of a Tachinid are sometimes to be found on the dorsum. The 
cocoon is formed of silk and the hairs of the caterpillar. The pupa is yellow- 
ish-white. From cocoons being spun on November 8th adults were emerging 
on the 13th. 

The female moth has rudimentary wings only and clings to its cocoon 
where it deposits its eggs. The body is brownish-white and bears blackish 
hairs ; the hairs are most abundant at the posterior end where they form four 
distinct fringes. The eggs are white, shining, cup-shaped, what corresponds 
to the mouth of the cup being covered by a thin membrane. 

The male is winged. The head, thorax and abdomen are greyish-brown. 
The forewing is greyish-brown with an indistinct, oblique, sub-basal line ; 
waved ante-medial and post-medial black lines which converge near the 
middle of the wing enclosing an area that is tinged with bluish-grey and 
contains two short, black lines edged with white. There are two indistinct, 
waved sub-marginal lines. The apex of the wing is slightly tinged with grey 
and bears some sub-apical black streaks. The hind wings are dark-brown. 
The wing expanse is 24-28 m.m. Hampson gives its distribution as Sikhim, 
Nagas, Formosa, Nilgiris, Ceylon, Burmah, Borneo, Java, New Guinea. 

The caterpillar to be next described bores from the ends of the twigs 
downwards. It is the larva of a Pyralid moth, Teraslia meticulosalis, Guen. 
In colour it is white with a pinkish tinge on the dorsum. The head, protho- 
racic shield and tubercles are black. The anal plate is slightly chitinised and 
spotted with brown. 

A pupa was found in a tunnel. It is brownish and the proboscis sheath 
reaches to the level of the fourth abdominal spiracle. The tunnel in the 
region where the pupa lay had a coating of fine, brownish silk and the cavity 
was closed below and partly closed above. 

[Twigs of Red Toona {Cedrela toona) sent in on one occasion along with 
those of dadap W'ere attacked in the same way. The caterpillar was of a 
bluish-pink colour but otherwise resembled that in dadap. It was about to 
pupate. An exit hole had been formed and covered over with a mixture of 
silk and frass. Just outside this hole the bark was eaten]. 

The imago of Terasiia meticulosalis is of a pale-fawn colour. The caudal 
and inner edges of the front wing are wavy. The front wing is of a greyish- 
brown colour with several hyaline areas, two of which, separated by a dark, 
obliquely-transverse band, are distinct; a third hyaline area is situated at the 
apical angle of the wing and is bounded by a dusky area. The hind wing 
is whitish with the costal and caudal margins brownish. Expanse 38 m.m. 

Hampson gives the distribution as St. Domingo, Honduras, Ceylon, Java 
and Philippines. 

Sometimes another Lepidopterous larva is present in the finer twigs. I 
have not reared the adult. The pupa bears two curious, short processes pro- 
jecting cephalad from the dorsum of the head region just caudad of the 
antennae. At the posterior end of the body is a short, slightly-chitinised 
projection bearing four processes the middle two being the longest and these 
curved and sharp at the tip. 

. If it is desired to get rid of these pests the affected twigs should be cut 
back, until the end of the gallery is reached, collected and burned. 
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CYCLOPELTA SICCIFOLIA, WESTW. 

C. siccifolia is a PcnUilomid bug whose habit it is to feed in nuissed colonies 
on the twigs. It is a sucking insect and the twig at the point of attack may 
shew a withered appearance. The adult is about 7/l3 inch long and is of a 
very dark brownish-black colour, except the membraneous parts of the front 
wings which are of a lighter brown colour. 

The nymphs are very different in colour from the adults, being as a 
whole much lighter. 

The thorax, middle of the scutellum and wing cases are brown. The 
head, antenme, distal part of legs, an area on the dorsum of the prothorax, 
the scutellum laterally, and six longitudinal bands on the abdomen are black. 
The black bands on the abdomen are separated by orange-coloured bands and 
each abdominal segment bears on its margin a white spot. 

The mid-dorsal black band wdiich is comparatively broad bears several 
orange-coloured spots, several of them on tubercles. The legs proximally 
and the rostrum are reddish-brown. The thorax and wing cases have a 
narrow black edging. When disturbed the insects eject from the anus a fine 
stream of liquid, which, if it fall on the skin, produces a smarting sensation. 

The insects have a strong pungent odour. The eggs are placed in 
longitudinal rows on the branches. Colonies of adults of this bug have 
recently been found on Cacao. Distant gives the distribution as Sikhim, 
Khasi Hills, Bengal, Bombay, Poona, Vizagapatam, Ceylon, Burma. 

Their habit of feeding in colonies renders their destruction easy. 

A. RUTHERFORD. 


PROGRESS REPORT OF THE DRY ZONE 
EXPERIMENT STATION, ANURADHAPURA. 

From April 20lh to June 20 Ih, 1914, 

The 14 acres of land at the southern end of the “station^’ is now free 
from stumps, and the surface of the land has been very fairly levelled^ 
by the removal of ant hills and the filling up of depressions. 

The land is being irrigated and will be shallow ploughed, so as to bring 
up any surface roots which may be present in the soil. 

Our main irrigation channel — bed width 2 feet and average depth of 
3 feet 6 inches — has been cut to a distance of close upon 1 ,000 feet. As regards 
fencing, 600 yards along the roadside boundary have been completed, that is 
to say a jungle post and 6 strands of barbed wire fence. 

With the erection of a similar run of Colonial iron standard fencing, the 
fencing of the roadside boundary as at present defined, will be completed. 
The railway side boundary is now being fenced and some 2S0 yards are in 
course of erection, i.e., a wood post and barbed wire fence. 

I am now engaged in clearing the remaining 35 acres of jungle lying 
between the road and railway. Some 12 acres of jungle have been felled to 
date. 

G. HARBORD. 
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CO-OPERATIVE CREDIT 

MOVEMENT. 



CO-OPERATIVE DAIRYING. 


The application of the co-operative principle to dairying appears to have 
given encouraging results in the United Provinces of India after a trial of 
24 years. 

The Society buys milk at 10 seers for the. rupee from its Members, and 
disposes of it to the public at 8 seers for the rupee, at which price it meets 
with a read\' sale. The milk is drawn from a distance of four or iive miles 
and is available at five depots in the City of Benares. 

The dairy has so far not been able to do more than pay its way on 
account of the cost of transport which is slow and expensive, as well as owing 
to the fact that the difference between the purchase and sale price is not 
large enough. Even if prices cannot be adjusted to satisfaction, it should be 
possible to introduce ciuick means of transport and tap cheaper sources of 
supply from still further afield, so that a larger output, with proportionately 
better returns, could be secured. 

The experiment is one w^ell worth the attention of our local Societies in 
districts offering grazing and other facilities but lacking the necessary market, 
which could however be secured by iiuick transport either by rail (where 
such is available) or other means. 

In places whei e milk is cheap but the distance for a market centre makes 
it impossible to deliver it in good condition, it should be possible to 
“ separate” it and send down the cream to be converted into butter in a 
central factory. This has been done in some places in the Bombay Presi- 
dency with buffalo milk which in India is considered the best for butter- 
making ; but with us (for some sentimental reason) buffalo milk and butter 
are not appreciated. 

C. D. 


CO-OPERATION IN BENGAL. 

Mr. S. Bradlev-Birt, i c.s., Collector of Midnapore, opened the fourth 
session of the Midnapore District Co-operative Conference, which met at 
Bayley Hall, under the Presidency of the Hon’hle Mr. Byomkesh Chakra- 
VARTi, Barrister-at-Law. 

Mr. Bradley-Birt, in opening the Conference, welcomed the delegates, 
and, reviewing the gradual growth of the co-operative movement, said : — 

The co-operative credit system is a thing of recent growth in the pro- 
vince, so recent that although Midnapore was one of the first districts to take 
it up, it W’as only some nine years ago that the first Co-operative Society was 
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formed in the district — the Balrampur Society which was registered in May, 
1905, So rapid, however, has been the progress of the movement, that there 
are now 152 Societies with a membership of over 6,000 and a working capital 
of nearly two lakhs of rupees. Most of these Societies are to be found in 
three areas of the district — in Kelar, in Belaberia and in Pingla. 

Continuing, Mr. Bradley- Birt said : — Outside these three areas there 
are now four Societies in the Contal Sub-division, two of them recently 
started. In Ghatal there are at present only a few societies which have not 
yet made all the progress that we could have hoped. 

Dwelling on the organisation of co-operative societies in rural areas, he 
pointed out : — With the object of organising fresh societies of supervising 
them, and where necessary of financing them, local banking unions Avere 
formed, the various societies within their sphere of influence being the 
shareholders. 

Referring to the Midnapore Co-operative Central Bank, he said : — The 
capital of the bank at the present moment consists of some Rs. 70,000 
deposited by private individuals and Rs. 18,000 in shares, only two calls of 
Rs. 10 each having as yet been made on the shareholders. The bank pays 6 per 
cent, on deposits, lending out to the union banks at per cent, and to indi- 
vidual societies at 9| per cent. 

Alluding to the difficulties of the movement Mr. Bradley-Birt pointed 
out that two of the greatest handicaps to the co-operative movement in the 
province were the ignorance of the people, the agricultural classes, and 
secondly, the lack of interest on the part of those who could, if they would, 
do so much to make it a success. 

Continuing, he said : — Those of you who know the district as well as I 
do — and there are many of you here who know portions of it far better — will 
realise under how heavy a handicap the cultivator lies. Always in debt, and 
often so deeply in debt at exorbitant rates of interest, that by no conceivable 
chance can he ever hope to escape from it : he is robbed of all incentive to 
strive after better things. There can be little improvement in the condition 
of the labourer and in agriculture generally while such indebtedness remains. 
It is to fight this great evil that the co-operative credit system has been 
planned, and gradually the cultivator is beginning to grasp all the possibilities 
that it opens out to him. With loans available at a reasonable rate of interest, 
he can hope in time to pay off his debts and improve his holding. 

PRESIDENT’S ADDRESS. 

Mr. Chakravarti gave his address in Bengali. He thanked the mem- 
bers for doing him the honour of selecting him as their President. Referring 
to the history of the country, he said that there were in days gone by village 
societies and unions in parts of Bengal, Bihar and Orissa. From the Bud- 
dhistic period many examples are found of the existence of such village guilds 
which used to decide disputes, punish breach of contract, and turn out from 
villages the wanton breakers of law^ful customs. Reports are also found that 
these samiiics kept the deposits of villagers and paid them 5 per cent, as 
interest. Even at the present day relics of such village unions are to be found 
in parts of Bombay, Guzerat, North and Central India. But alas ! in Bengal 
there are now no signs left of these institutions. Thanks to the initiative and 
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help of Government, the people now find an indication of their revival. The 
f^overnment of the country have done much in the last decade to establish 
and extend the co-operative societies. Their success and further extension 
depend on the general public. The present population of Bengal is about 
45 millions, of which 75 per cent, are agriculturists. Only lakhs are artisans 
and traders, 3 lakhs are service holders, and 8 lakhs carry on independent 
professions. Thirty-six per cent, of the people of the country only work and 
remaining 64 per cent, are independent of the former. If the internal condi- 
tion of the country is considered, it is found that prices of articles have risen. 
This rise in prices has now become a normal thing and those who have 
profited by it the most, i.e., the producers or the agriculturists, are as a rule 
improvident and spendthrift, and the middle-classes wlio are the victims of 
high prices are half starved and reduced to penury. That is not all. Those 
who know the internal condition of the people are fully aware of the misery 
which the people suffer through oppression of the money lenders. The solu- 
tion of the problem has now been found in the system of co-operative 
societies, the object of which is to improve the condition of the members by 
means of co-operation and by encouraging thrift and self-help. This will 
certainly increase the national wealth of the country. 

There were village communities which previously performed all these 
functions, but in course of time the bond has been slackened and there are 
now disputes, litigation, and village factions everywhere in place of the peace- 
ful life of old days. The people should now be determined to revive the old 
village community. 

Mr. Chakravarti then shortly described the different functions which 
were performed by co-operative societies in the matter of grant of loans, 
acceptance of outside capital, saving deposits of members, and so forth. He 
dwelt on the moral and social effect of co-operative credit societies. He said 
that it could not be gainsaid that these societies strengthened the character 
of members, stimulated corporate action in directions other than credit, and 
induced a wider outlook on life. 

He then said that the district ot Midnapore was the pioneer in the field 
of co-operation and its example was being followed in other parts of Bengal. 
He referred to the Kesolution of January I3th, 1914, issued by the Government 
of Bengal. There were in Bengal on June 30th last, 1,121 societies with a 
membership of about 57,000 and working capital amounting to 46 lakhs. 
Then he referred to the valuable services rendered by his own countryman 
(Mr. Jamini Mohan Mitra), the present Registrar, to whose energy the 
success of the co-operative movement in Bengal was due. He expressed his 
opiri •‘11 that the duties of guiding and fostering the co-operali\e movement 
could be very satisfactorily performed by his own countrymen. 

Then he pointed out that agriculturists by getting loans from co-operative 
societies at fair interest have made a saving of about 20 lakhs of rupees in the 
matter of payment of interest in comparison with the prevailing rates of 
interest of local money lenders. 

Finally he exhorted the young men to take up the question of introduc- 
ing these village societies into every village with which they come in contact. 
That would be doing their duty to their king, the country, and their own 
religion. — I ndian Agriculturist. 
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POULTRY. 



THE REARING OF CHICKENS. 

JAMES PLACE. 

The rearing of chickens forms one of the hardest tasks with which the 
novice is confronted, and il he does not look forward with care to fulfil 
the wants of the little chicks he will soon see that failure will stare him in the 
face. To rear them successfully he must give them his utmost care and 
attention, and feed them regularly along scientific lines, and by so doing 
he will see that rearing chickens is both pleasure and profit. When 
the chicken has been hatched it requires no food whatever for the first twenty- 
four hours of its life, and will even go for a period of thirty-six hours with 
nothing to eat, as Nature has provided it with food in the form of the yolk 
of an egg, which it absorbs prior to leaving the shell. So the first few feeds 
afterwards should be made principally of egg mixed with oatmeal. For 
promoting the growth of a chick there is nothing like the change of food. 
Start the second day with a feed of chicken meal scalded and allowed to 
stand until warm. I n\d.y here state that there are several good meals on the 
market for chickens, but buy a good sample, and do not be led off with imi- 
tations. I prefer the chickens to have no w'ater at all until ten days old, as it 
very often causes bowel troubles. Rather they would sip the dew tiff the 
grass. The food should be placed on a clean piece of board, and only 
sufficient given at one meal that they will eat. No food should be left about, 
or it will become tainted, and diarrhcjea will soon set in. 

The following foods may be given: — Biscuit-meal, after it has been 
scalded, should be mixed with oatmeal and middlings, and a little animal 
food may be given, such as cooked lean meat, chopped line and given on 
alternate days at noon after the birds are two weeks old. 'fhe meat should 
be given very sparingly at tirst, allowing a few picks each, and increase it as 
the chicks grow older. If there should be any signs whatever of diarrhoea, 
leave off the animal food and feed largely on the oatmeal mixed with milk, 
When the chicks have reached a fortnight old the last feed should be given 
as late as possible. It may consist of broken wheat and small groats. The 
novice must not feed with the floury groats, as these are not good at all for 
the young chicks. A liberal supply of finely cut grass should be given to 
those that are kept in confined runs and have not access to grass. Fine Hint 
grit should be given at this age, and be continued. 

When the age of four weeks has been attained the feeding may be 
reduced to five feeds daily. Now that the chicks are growing and making 
bone it is essential that they should be fed with plenty of good sound grain, 
and given as late as posvsible at night, as this will sustain them much longer 
than soft food. If the chicks should show any signs of leg weakness a little 
bone meal will be found beneficial given once a day in their soft food, and 
also green bones ground very finely should be given regularly as a noon-day 
feed, 
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When the birds have reached the a/^e of six or ei^jht weeks the biscuit- 
meal, in addition to oatmeal and fine middlings, should have a handful or two 
of pea meal added, but the last meal should always be good sound wheat and 
groats. When the chickens have reached the age of ten or twelve weeks the 
cockerels should be separated from the pullets, and the culls weeded out. 
Both sexes should have a separate run to themselves. Experience tells us 
that if this plan is adopted the pullets will by all means get on better. Having 
now separated the sexes and found suitable roosting quarters, the question of 
perching arises. The growing chick’s breast-bone is, naturally, very soft and 
pliable, therefore the poultry keeper should provide such perches as will not 
damage the chick’s breast-bone during the time it is roosting. The perches 
should be placed about 18 inches from die ground, or the bird flying down 
from a higher perch is apt to damage, not only the breast-bone, but the feet 
as well, and so cause the complaint of humble foot. Having got the chicks 
roosting on suitable perches, the soft food may now be reduced a little. The 
first feed should be biscuit-meal scalded and mixed to a crumbly nature by 
the addition of equal parts of middlings, pea-meal, and oatmeal. At noon 
may be given the ordinary feed with a little animal food, finely cut fresh green 
bones mixed with the soft food. The last two feeds may consist of English 
wheat, oats, etc,, varying the feeds somewhat each time. This system of 
feeding may be continued until the chicks are about six months old, when 
they should be showing signs of laying. — Fk.atherkd Life, 


FOOD AND FEEDING. 

There are three essential points in poultry-breeding. They are — Good 
breeding, common sense housing, and scientific breeding. Various points in 
connection with housing and breeding arc given elsewhere. 

As regards choice of foods and methods of feeding I will refer to the 
methods adopted in handling the competition pens. Only general reference 
can be made to the science of feeding; space does not permit. I compressed 
much into a good-sized book, “Poultry Foods and Feeding. ” 

Many people, especially some in England, hold erroneous views as to the 
feeding methods in egg-laying compelitions. I have no first-hand knowledge 
of what is the practice elsewhere — I read the reports issued. Here in South 
Australian competitions, since they have been under m>‘ direction, nothing in 
the nature of forcing foods or condiments has been used. The birds are fed 
on commonsense scientific methods available for commercial conditions. I 
am always glad when good records result, but I have always set my face 
against the use of anything which mighi unduly force egg production. Where 
a poultry farmer has a flock for the production of market eggs it is his busi- 
ness, if he finds it profitable, to stimiikite the birds to the utmost production ; 
here the case is quite different. The birds are held in trust for their owners. 
At the termination of the test they will probably be used as breeders. Any 
forcing would .seriously damage them for breeding purposes. It must be also 
remembered that in South Australia wheat and the mill products of wheat, 
viz., brad and pollard, are our main staples. In the South-East one may with 
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advantage use the excellent locally grown oats and the mill products of the 
oats. Barley in any form is not conducive to good laying results. Peas are 
not always obtainable, nor do the birds always like them. Maize is very dear 
here, and a little is occasionally used as a change in very cold weather. A 
good deal of lucerne hay chaff is used, as the food value of this splendid 
adjunct to the poultry foods has been amply demonstrated. Green feed is 
fed as much as the birds retiuire. Grit — including shell grit, sharp hard 
gravel, and charcoal grits — are absolute necessaries, and should alwJiys be 
available in sheltered hoppers. One hears opinions that neither shell grit nor 
hard ciuartz grit are necessary. Let these Solons put in a month at Paraffeld 
and see the amount consumed. Charcoal grit is particularly valuable on 
account of its antiseptic qualities. The birds consume a lot, and its cost per 
bird is inappreciable. 

HOW THE BIRDS ARE FED. 

Only grain of the best ciuality, as well as bran and pollard, are used. It 
is a mistaken policy to buy inferior or damaged foodstuff's. Where standard 
quality is concerned one may accurately gauge the quantities reciuired and the 
results to be expected. All foods are purchased at current market rates. No 
condiments of any sort are used. 

Morniuf^. At 7 a.m. the first meal of the day is served out. This is fed in 
earthenware pans. Never throw mash on the ground. The average propor- 
tions of the morning mash are.pollard two parts, bran one part by bulk, and 
lucerne hay chaff. Meat meal at the rate of 4 lb. per 100 hens is made in 
soup, which is used for scalding the bran and lucerne chaff. These are then 
dried off with polhud until a crumbly mass results. Hot soup is o!ily used 
during cold weather. In the hot months — from September to March — the 
meal may be mixed with cold water. A handful of salt per 100 hens is added 
to the liquid used in moistening the mash. The (piantity of mash averages 
from 4 ozs. to 5 ozs. per bird, according to appetite. The food is mixed by 
hand. I have not yet seen a mechanical mixer that would suit the purpose. 
A proper consistency of mash is of the utmost importance. Slovenly methods 
soon tell their tale in the unthrifty appearance of the stock. The exact 
amount of food required b\' a pen of birds depends on the circumstances. 
Observation alone will show this. If the food is not at all eaten, say, within 
a quarter of an hour, the balance should be removed. Should the birds 
require more food they should have it. As the yards are ffoored with straw, 
in which the grain is scattered, there are no idle moments for hungry fowls. 
As soon as it is light enough in the morning for the birds to sec, they leave 
their sleeping quarters and are soon busily scratching in the litter for grain 
left over from the previous day. This exercise promotes digestion and keeps 
the birds warm in cold weather. When the morning feed arrives they are 
ready for it, but there is no rushing and excitement. 

Noon . — At midday green food, chaffed, is fed at the rate of about 2 ozs. per 
bird. The amount may be increased so that the birds have as much as they 
will eat. Green food is of the utmost importance as a food. It has also 
important functions in assisting various processes of digestion, and reactions 
on the blood. Grains and seeds generally are deficient in salts and minerals. 
These valuable food constituents are well represented in green foods. Green 
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food for poultry should be fresh and succulent. Stale ^^reen feed, or old, 
tough, fibrous growths are of little value, and may even be harmful. For 
Australian conditions lucerne is the most valuable of all green foods. It grows 
more readily in most localities, and under good conditions of soil and treat- 
ment will give enormous yields. Berseem ( Egyptian clover), introduced to 
this State by the Principal of the Koscworthy College, is a most valuable 
green fodder for poultry. As a rule lucerne yields little after April. Berseem 
sown in March and well irrigated will give a succession of cuts yielding 
enormous quantities of succulent green food highly relished by the birds. 
With the advent of the warm weather it is advisable to plough in the remains 
of the berseem, and prepare the ground for other crops. Barley, oats, and 
rye all make good winter crops, but must he cut young, not when tough and 
stringy. Kail, including thousand-headed, Jersey tree, and French (Chou 
J/of/Z/Vr) are exceedingly valuable. They should be planted out in rich soil 
and irrigated. 4Tie thick stalks of the French kail are hollowed out by the 
birds. Silver beet affords a large supply of excellent food in spring and 
summer and is much appreciated, especially by young stock. Sprouted oats 
ha\'e been tried, but many of the birds did not approve of them. Sprouting 
grain, i.e., just germinating, contains various proteins of considerable food 
value, but must be used with discretion. Succulent green food can be grown 
by most South Australian breeders. If green food is not available, or the 
supply is short, the birds should have a little grain thrown into the litter at 
midday. On the whole the system of feeding chaffed green food is preferable 
to giving it loose as cut from the plot. The birds eat practically .all the green 
chaff. Lucerne hay which has been well made, if chaffed, and scalded, 
adding .i little salt to the water, makes a splendid substitute for green food. 
All breeders should stock lucerne hay chaff'. Our fodder merchants do not 
stock this valuable food as a rule. If, however, breeders made a persistent 
demand, no doubt arrangements for regular supplies would be made. One- 
third of the bulk of a fowl’s food ma\' be vegetable — green or cured — and 
with ducks the proportion may be onc-half. Not only are better results 
obtained, but at a lower cost, (been food and lucerne hay chaff are cheaper 
than grain and mill by-products. 

Evening . — According to the time of the year from 4.30 p. m. to 5 p. m. 
witnesses the feeding of the third and Last meal. This is always in the form 
of grain, generally wheat. In cold weather peas, maize, and short stout oats 
may be fed with great advantage. The average ciuantity is 2 ozs. per hen. The 
grain should always, as at the poultry station, be well scattered in the scratch- 
ing litter. This prevents the birds overloading their crops, because they 
have to scratch and hunt for the grain and eat slowly. As a rule there is 
enough left in the litter to tempt the birds to early activity next morning. 
When other grains — oats. peas, maize, etc., and a little barley occasionally — 
are obtainable at reasonable rates it is policy to feed them, because variety of 
food is most desirable. 

Other Essentials , — I maintain that a good supply of clean scratching litter 
in the yards, and where possible also in the houses, is the keynote to success. 
Busy birds are generally healthy, contented, and productive. Birds must have 
exercise, and they get more under these conditions in small yards than they 
do where the range is unlimited, but with no scratching litter. 
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Water , — In cool weather the drinking vessels, after careful cleansing, are 
filled daily. In hot weather the supply is renewed as required. The point 
is regarded as of great importance. The body, as well as the egg of a hen, 
contains a large percentage of water. Fowls require a large amount of water, 
especially on hot days. Particular attention must be paid to the cleansing 
of the water vessels. These must be scrubbed, a mere rinse out may leave 
the trouble behind in the vessel. The water vessels should be shaded from 
the sun. Sun-heated water leads to trouble. 

Grit . — Three kinds are used — ^liard quartz and shell grit — both of these 
are much sought after by the birds. The third is charcoal grit. I have used 
charcoal grit for 30 years, and have advocated its use from the newly -hatched 
chicks onwards. It is invaluable as an antacid. Where used sickness is 
rarely encountered. The grit should be kept in a hopper or trough in the 
house and sheltered from the wet. Wet charcoal loses much of its 
absorptive power. 

Medicating the Water . — Sulphate of iron in the form of Douglas mixture is 
commonly recommended. One writer after another has copied the instruc- 
tions, and I also did so no doubt. Some years ago the fact struck me that the 
amount of iron in the organism is so small that the administration of large 
quantities was a mistake becau.se beyond an infinitesimal amount none would 
be absorbed. Then it seemed that organic iron would be far more suitable to 
use, and I am not convinced at all by those experimenters who claim that 
inorganic iron is as effective as that of organic origin. Douglas mixture, 
ferrous sulphate, and sulphuric acid may be used sparingly in either the 
drinking water or for mixing in the mash. The sulphate of soda and 
magnesia — Glauber’s and Kpsom salts — are of very great value for poultry. 
In both these sulphur is held in chemical combination, but in the system splits 
up and performs valuable offices. The sodium sulphate (Glauber salts) is 
more expensive than the Epsom, but it is a more valuable substance. In 
la^dng hens the action on the intestines is gentler, and the intlnence on the 
oviduct is most beneficial. The blood is alkalinated also. It is a good plan 
to mix a stock solution, 4 ozs. to one pint of hot water. Of this use a tea- 
spoonful to each quart of drinking water. Epsom salts has its value also, 
and may occasionally be used. Its use is indicated in hot weather as a cool- 
ing agent. One ounce dissolved in the water used for mixing the mash of 
20 hens, once a week, is sufficient. These salts are useful in outbreaks of 
chickenpox. After the morning meal is eaten all pans are cleaned and turned 
over ready for next day. Cheat care is exercised in regard to cleanliness. 
Success in poultry-keeping depends largely upon the power of observation 
on the part of the attendant. The various processes in connection with 
feeding should be carried out quickly, but not perfunctorily. A quick glance 
should note the appearance of each bird at feeding time. A bird “off its 
feed’’ needs examination. — D. F. Laurie in the Report of the Parafield 
Egg-Laying Coj>4 petitions. 
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EARLY IDENTIFICATION OF GOOD HENS. 

J. WILSON. 

All important observation has been recorded in connection with the 
egj^-laying competition at the Munster Institute ( Cork ). It was found that 
a hen’s total egg yield for the year could be predicted from her performance 
during the first eight or ten weeks of tlie laying season ( November, Decem- 
ber, January ). Good la>^ers laid about five eggs a week, very seldom having 
two successive blank days, and continued at this rate for eight or ten weeks. 
Medium layers had blanks of several days at a time, or did not give a 
continuous steady yield during the same eight or ten weeks, while bad 
layers laid very few or no eggs during the period. — Monthly Bulletin. 


REARING DUCKLINGS FOR THE TABLE. 

It is rather surprising when one considers the ease with which duck- 
lings can be reared to a profitable age that more poultry-keepers do not 
take up this branch of work. Ducklings are very much easier to rear than 
are chickens — they are far less prone to disease, cramp, leg-weakness, or 
scour, or less apt to suffer from tainted ground, do not become infested with 
insect pests, and can be far more ciuickly turned into money. The main 
object, indeed, in rearing ducklings for the market is to push them on to 
make as rapid growth as possible, so that they can be marketed and the 
ground left free for other stock, to say nothing of the saving of food and 
labour bills thus effected. Stock ducks, of course, and those ducklings 
which are to be reared for stock, reciuire different conditions from those 
which are being reared for the table, but where market ducks only are being 
catered for a very small space of land is reciuired. In the “ duck ” districts of 
Bedfordshire and Buckinghamshire, where thousands of ducklings are 
marketed every year, the same piece of land is used for many seasons in 
succession, and seemingly with no ill-rcsults. The risks both from over- 
crowding and tainted ground are much less than in the case of any other 
feathered stock. 

Incubators are increasingly used for duck-rearing, and the sale of day- 
old and week-old ducklings is rapidly approaching that of day-old chickens. 

If ducks ar." being incubated at home, care should be taken not to 
remove them from the drying-drawer till they are perfectly dry. If removed 
when the least damp they are liable to contract chills, and it has to be 
remembered always when considering the rearing of market birds that any 
set back in growth or lack of steady progress is bound to affect profits very 
materially. Ducklings require very little brooding — far less than chickens or 
turkeys — and in mild weather do much better if taken from the hen at the 
end of five or six days. They should be placed in large roomy coops 
without wooden floors, straw or peat moss being placed on the ground 
beneath the coop. If ducklings are allowed to stand on wooden floors 
they contract cramp and leg-weakness. As they grow older they may be run 
in a small, open-fronted shed, across the front of which wire netting is run. 
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Different rearers advocate different methods of housinfi, some preferring to 
keep the birds entirely under cover, others allowing an outer grass run to the 
sheds. We have always allowed the run to our own birds, and have never 
had any difficulty in getting them up to good market weight in the time 
required. It is not, of course, advisable to permit the ducks to take too much 
exercise, as the less they use their limbs the more flesh will they put on, but 
we always permit ours their liberty for the first month of their life, as they 
make bigger framed birds in this way. For the last six weeks their liberty is 
curtailed, and this is the period in which they make weight. If quick growth 
is to be made, the young ducklings must not be exposed to heavy rain, nor to 
hot sun till they have got their first feathers. Ducklings suffer from heat \'ery 
severely, and losses from sunstroke are not uncommon in the case of birds 
hatched in the w^arm months. 

The first feeds should consist of hard-boiled egg and bread-crumbs 
mixed with a little cooked rice and moistened with milk. Ducks have huge 
appetites, and six times a day for the first fortnight is not too often to feed 
them, the feeds being gradually reduced until they are having only three 
meals a day for the last six weeks. 

After the first few days their food may alternate between rice, barley- 
meal or maize-meal, mixed with toppings, chopped green food, cooked meat, 
soaked bread, and sharps. Rice is extremely cheap and very suitable, and 
should always be thoroughly cooked, allowing it to simmer very slowly until 
all the water in which it is placed is absorbed. It is a mistake to imagine 
that ducks prefer their food in a ver^^ moist condition — it should be moist, 
certainly, but never “ sloppy.’' The water trough should be kept well filled, 
but it is not advisable to allow them to drink too much, and it is really better 
to remove it between meals. Coarse sand in the water aids digestion, and 
fine grit should alw^ays be available. The food should be varied as much 
as possible, and W’e have found a well prepared cooked food, when mixed 
with bran and middlings, an excellent and inexpensive food, w Inch pushes 
the young birds on u’eU. Chopped vegetables should be added to the 
menu, and onions are particularly good for ducklings, and much relished by 
them. For the last fortnight of their lives the addition of animal fat and 
intestines should be made to the menu, and many authorities highly re- 
commend locust bean meal as fattening agent. Greaves and any kind of 
offal fat wall be necessary for the final fattening. Oatmeal is too expen- 
sive a food to use much, but one feed a day of oatmeal mixed with skim-milk 
will bring ducklings on amazingly, and any backw'ard ones will make 
astonishing progress if allow^ed this dainty. 

The best breed for table purposes is undoubtedly the Aylesbury, and 
the professional “diickers” of the Aylesbury district can get weights of 
5 lb. on their birds even at eight weeks old. As a rule ducklings are killed 
from nine to twelve weeks, it not being profitable to keep them after the 
first pin feathers begin to grow . '^The great thing to do is, of course, to 
push them on as rapidly as possible, keeping an eye on the markets, as a 
week or ten days may make a difference of one shilling or eighteen pence per 
duck — all the difference between a nice profit and none at all I American 
duck rearers use the Pekin breed a good deal, but it is not much fancied 
here except as a cross with the Ayletsbury, for which purpose it is admirable. 
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Over here the pure Pekin does not appear to reach the size that it does in 
America, probablj^ because here the Aylesbury has been specialised in for 
so many years that by the course of selection the breed has become the 
linest for its purpose. The Pekin ret]iiires more liberty, and American 
rearers allow their ducks more room than Kn^lish, so that its greater size in 
that country is partly due to the recognition of its natural inclinations. 

The buff and blue Orpington ducks are coming more and more to the 
front each year, both as table ducklings and as layers. They are extremely 
hardy, and are quick growers, though in maturity do not approach the 
Aylesbury for size. The Orpington ducks approach perfection as table birds, 
for the flesh is very tender and of good flavour, and the general build of the 
body is conducive to a good distribution of Hesh. 

It would be unwise for the beginner in duck fattening to attempt too 
much at tirst, but the majority of poultry keepers would find it very protit- 
able to rear a couple of dozen ducklings for local dispo.sal, the experience 
thus gained being put to wider account next session. 

It is a mistake to attempt to run ducklings and chickens together. The 
chickens cannot thrive as well, the ducklings make their drinking water very 
dirty and trample on their food, even if served (as it should be) in wooden 
troughs, and though this does not appear to be in the least degree prejudicial 
to the health of the ducklings themselves, it is extremely bad for the 
chickens, and results arc never so satisfactory as if the two are kept quite 
separately. —E. C. D.wies in Feathered Life. 


BROODINESS IN WHITE LEGHORNS. 


Mr. D. F. Laurie, reporting on the Egg-laying Competitions, 1913-14, 
held at the Government Poultry Station, Paraiield, South Australia, remarks 
as follows : — “ On various occasions, and in previous reports, 1 have called 
attention to the question of broodiness in White Leghorns. At Paraiield, this 
year, following a long established custom, a careful record has been kept of 
all cases of broodiness which have occurred among the White Leghorns in 
the competition pens. There is, of course, a record of all cases of bloodiness, 
whether in White Leghorns or in other breeds ; but the subject now under 
discussion relates only to White Leghorns. This year the percentage of 
broodies is practically the same as last year. 

In Section 1, Open Class, and 3, F^roducers' Class, there were 125 pens 
^ 750 White Leghorns. It will be interesting to note the occurrence of a 
reversion to the ancestral maternal instinct in these pens. P2ach case of 
broodincss is noted, and the offending bird is removed to the broody pens. 
In the case of White Leghorns, an additional legband is placed upon the 
bird, and should she subsequently — during the currency of the test — again 
become broody, a mark is cut upon the aluminium legband. This is done 
for the guidance of the owner, who is advised not to breed from this bird. 
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I would ai^ain impress upon breeders that the reappearance of broodiness 
among White Leghorns is a taint, even as are cases of coloured feathers. 
Both can be eliminated, but only by strict and accurate methods of breeding, 

I am aware that it is the practice in many private poultry plants to do no 
more than segregate for a time all broody hens. When the broody instinct 
wanes the birds are returned to their pens. This, of course, is permissible in 
flocks which are kept for market egg production if no such birds are sold as 
breeding hens. To breed from a hen which at any time has shown the 
slightest indication of broodiness is in my opinion the height of folly. That 
hen will transmit through her cockerels the inclination to broodiness, and, as 
is bound to be the case, those cockerels will be mated with a percentage of 
hens in which the “broody ” instinct is present. To breed from such birds 
taints the strain to a degree not generally understood. We see from the 
figures quoted that in 44 pens there were no cases of broodiness reported, 
yet pens in which broodiness occurred number 81, nearly twice as many — 
the ratio is practically 2-1. In the work of single testing as carried out 
during many years at the poultry stations the least sign of broodiness on the 
part of a White Leghorn pullet meant the sounding of her death knell. It is 
a practice of mine to pass under review at frequent intervals all the White 
Leghorn hens and pullets on the poultry station, and to have promptly dealt 
with any cases of broodiness however slight. I have not accumulated suffi- 
cient evidence yet to enable me to tabulate data that will support my long- 
held conviction, viz., that the inheritance of some characters is inlluenced by 
a time period or cycle. That is to say, I believe that the time will come 
when we shall recognise that hereditary characters are subject to “ masking.’^ 
I do not believe that the progeny of parents homozygous for any character 
will intermit, i.e., that some cases will show “ presence'’ and others complete 
“ absence.” I believe that the character will be present in all the progeny^ 
but that there may be a period of “ masking.” 

I am strongly opposed to the erroneous notions held by some people 
that broodiness is a period of rest designed by nature to serve as a period in 
which to recuperate after a long period of egg-production. Such a belief is 
quite contrary to the reason for and nature of “ broodiness,” i.e., the maternal 
instinct to “ brood” to guard and forward the interest of the embryo within 
the egg. Our domestic hens lay their eggs anywhere convenient, and when 
they have laid they appear to have done with that egg. This is because the 
“natural instinct to brood ” has in some breeds been eliminated by a course 
of selective breeding. The “ broody period” is solely nature^s provision for 
maternal duty. The “ rest” theory is pure moonshine. 

THE ORIGIN. 

It is rather a difficult matter to arrive satisfactorily at any conclusion as 
to whether broodiness in White Leghorns is due to a reappearance of a lost 
chaiacter among absolutely pure White Leghorns, or whether it is due to 
some comparatively recent admixture of foreign blood. I have definite 
knowledge that in some strains there has been a deliberate infusion of White 
Wyandotte blood, and in others there have been accidental matings with the 
white heterozygotes of White Leghorn male and Black Orpington female 
crosses. " 
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A STUMP-CUTTING MACHINE. 


A machine for cuttini^ down stumps 6 inches and more in diameter has 
been devised and patented by A. L. & G. D. Moore o( New Orleans. The 
machine is shown in the accompanying sketch ; it is stronjL^ly built and can be 
attached to any tractor. In vvorkinj^ it is propelled to the stump and the 
cutter head is made to revolve at 400 revolutions per minute. The cutter 
head is lowered by a friction feed operated by a rocking lever. The thick- 
ness of the chips or shavings is regulated by the feed screws. 

The cutter can be regulated so as to penetrate 18 inches below the 
surface of the ground, if necessary, so as to consume all the stump, leaving 
only the minor roots. 

The cutter head is so formed that, with the velocity of working, the 
chips are thrown upwards by a centrifugal motion. The chips are guided by 
a hood or jacket and are blown in one direction so that they can be sacked 
or carted away. The principal object of the machine is to clear cut-over 
lands from stumps, leaving the land ready for cultivation. At the same time 
the stumps are cut into small chips which can be used for the manufacture of 
bye-products such as wood pulp. 

It is worked by two men and the cost of the oil fuel is estimated at it 3 
per day of 10 hours. — M onthly Bulletin. 


RUTHERFORD ” 

The issue of a sixth edition of Rutherforcrs Planters’ Notebook, coming 
as it does within a few months of the liflh, is evidence, if such were needed, 
of the phenomenal and thoroughly deserved success of the work. The 
merits of the earlier editions have long been known to the Ceylon planter, 
but the later volumes, which include a mass of information relating to Malaya, 
should make it ecpially indispensable in other countries also. Indeed, no 
planter in the tropics can afford to be without it, since it epitomises the 
accumulated experience of Ceylon planters, whether in tea, rubber, cacao, 
etc., in tabloid form. 

As might be expected, much of the additional information in the new 
edition relates to rubber and coconuts, all of it completely up to date, while, 
for the first time, detailed instructions and estimates for cacao planting are 
included. A new section on fibres, etc., will be ol assistance to those 
who wish to try their luck with secondary products. In all cases, the 
information is vouched for by leading practical authorities in their respec- 
tive subjects, and no one need have the slightest hesitation in following 
the advice given. 

We hope— though admitting that the hope is vain — that the present 
edition is large enough to satisfy all demands. In that case we may succeed 
in keeping a copy on our shelves longer than we were able to keep previous 
issues ! 
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THE CASTOR-OIL PLANT. 

EUPHORBIACEAE: RICINUS C OMMUNIS, ARAND, 

{Paper read at the Meeting of the Board of Agriculture on Jllh August, 1914.) 

The Castor-oil plant is a native of the tropics, formin^^ a perennial bush 
or small tree, and grows from sea level up to 6,000 feet. At low elevations 
its growth is perennial, but at high elevations it is an annual. Excessive 
moisture is unfavourable, but a good rainfall after sowing is essential for 
germination. The seed germinates rapidly after burning off clieddy, followed 
by rain. 

It nourishes on well drained alluvial loams, but free sands and clays 
are unsuitable. It is an exhausting crop rcciuiring a good deal of nitrogen 
and phosphoric acid to mature the seed. 

Propagation is by seed only, and it can be grown alone or as a mixed 
crop. In large areas the plant is liable to caterpillar attacks, and it is therefore 
more suitable for growth by villagers in comparatively small and isolated areas. 

There are said to be sixteen varieties, but they are usually grouped under 
tw^o forms. A large seeded variety giving a large yield of an inferior oil, and 
smaller seeded varieties, some of which give good medicinal oil. One 
variety with gbiucous coloured leaves and smooth fruit is said to \'ield a 
harmless edible oil. The small tree of perennial growth is usually planted as 
a light shade for more valuable crops. It gives a large seed with much 
inferior oil suitable for burning and for machinery as a lubricant. 1"he other 
is an annual and is grown alone or with other crops in mixed cultivation. It 
gives a small .seed, which yields the best kind of Castor oil for medicinal and 
other purposes, but requires a more careful method of expression. The Coast 
seed of Coconada is said to be the best for oil. 

The plant is largely cultivated over some 200,000 acres in Bengal, 
Madras and other parts of India including the Deccan, and it grows freely in 
Ceylon both in the dry and wet zones. 67,000 acres are under Castor in the 
Madras Presidency alone, cliiehy in Coimbatore. 

In Bengal the seed of the small and large sized plants are sown in May to 
July with some other crop, the crop being ripe in January and February. 
Another medium variety yielding more oil is sown in September and the crop 
harvested in March and April. 

Red soils at the foot of hills are usually chosen as irrigation is neces- 
sary ; the weeds are kept down by ploughing between the rows of plants. 

Picking is usually from the 7th to 9th month after sowing, and when 
grown with other crops it is said to yield about 250 lb. per acre ; and when 
grown alone from 800 to 900 lb., thus yielding a revenue of Rs. IS to Rs. 30 
or more per acre. In Bengal and Oudh it is planted with other crops in rows 
6 to 10 ft. apart and plants 3 ft, apart in the rows, and begins to yield ripe fruits 
in 7 to 8 months ; the picking lasting four months. 

Mixed castor and groundnut are commonly grown in India. 

In the United States, in 1875, 24,145 acres were under castor in Kansas 
alone, the average yield being 15 bushels per acre ; and in Iowa the yield is 
about 15 to 25 bushels of seed per acre worth from 1 2i to $ 3 (Rs. 7*80 to 
Rs. 9'40) per bushel. 

The fruits are collected, heaped and covered with straw or cloth. After 6 
days the capsules soften and the shells decay, when they are exposed to the 
sun for two days for the shells to dry and open. The larger varieties are 
buried in a manure heap and then dried in the sun as before. 

A vigorous plant yields as much as 16 to 20 lb. in a season, ample air 
and light being necessary. For the large varieties wide planting is therefore 
advisable, say 10 to IS ft. each way, giving 435 and 302 plants per acre. 
Thirty lb- of fruits give about 24 lb. of kernel. 
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Usually the plants are cut down to 2 ft. after croppinfj, when they give 
another crop for one or two years, though of a rather inferior seed. 

The average yield per acre is said to be 650 to 1,000 lb. in the first year» 
and 1,000 to 1,500 lb. in the second year when grown alone, or half that 
quantity when grown as a mixed crop. The seed realises about Rs. 4’80 per 
100 lb. 

Castor seed is rich in oil containing from 48 to 50 per cent, and is usually 
expressed twice, the first time cold, the second time hot. 

The best medicinal oil is the cold drawn, and as it fetches a higher price 
it pays to express as much as possible by this first process, for which the seed 
must be clean and free from impurities. In Europe under modern conditions 
immense presses are employed using a pressure of 3 tons on the square inch. 
The seed is fed whole to kettles and warmed with steam to. 32^ C (89*^^') and 
then pressed, the resulting cake containing 8*5 to 10 per cent, of oil. 

If less powerful presses are employed, the cakes are ground in roller mills, 
and either heated and again pressed, or treated with solvents such as Carbon 
bisulphide, Carbon tetrachloride or petroleum ether, which extract all but 
1 per cent, of the oil. For manuring purposes the cake from the latter process 
is more valuable, as the proportion of nitrogen is higher and any contained 
weed seeds would be destroyed. 

In Calcutta the oil mills use up 700,000 cwt. of seed brought by rail 
from Bengal and the United Provinces. It is chiefly the large seeded 
variety, the small seeded variety being obtained from Madras by coasting 
steamers. 

In India the oil is expressed in 3 or 4 ways. 

(1) The seeds are crushed in a screw press with horizontal rollers and 
the resulting pulp pressed in gunnies, yielding 36 per cent, of cold drawn oil. 

(2) The seeds are roasted, pounded, and placed in four times their 
volume of water kept boiling. 'Flic mixture is stirred constantly and the oil 
skimmed off as it rises to the surface. 

(3) The seed is first boiled, dried for two or three days, then pounded 
and treated as above. 

(4) The seed is soaked overnight in water, ground in a gunny and 
squeezed within cloth until the oil has been obtained. The oil is purified 
by bleaching in the sun, which causes a sediment to precipitate ; it is then 
filtered through vegetable charcoal and flannel bags. Ten per cent, more 
oil is said to be obtained by heating the press. 

It has been found unnecessary to husk the seed before crushing, as the 
husk neither absorbs nor colours tlie oil. using the whole seed 42 per cent, 
of oil may be obtained by modern methods of pressing with a hydraulic 
press alone, crushing rollers, kettles, moulding machines and clothes being 
unnecessary. This would, however, mean a cake with less nitrogen, and 
therefore of lower manurial value. 

The oil is pale yellow, very viscous and is largely used for lighting 
purposes, as a preservation for leather, and as a lubricant for machinery. 
It is also used as a mordant for Alizarin dyed fabrics, the special preparation 
being known as Turkey Red Oil. 

Ordinary native oil sells at Rs. 12 to Rs. 19 per 100 lb. and the medici- 
nal cold drawn oil from Rs. 30 to Rs. 33 per 100 lb. The Import rate 
is about Rs. 18 per cwt, with an import duty of Rs. 1*20 per cwt. for the 
crude oil, while the pure cold drawn oil is valued at Rs. 91 per cwt. 

The cake is I'egarded as a good fuel and is used in the manufacture of 
gas, which in some respects is superior to coal gas. It is, however, chiefly 
used as manure for potatoes and sugar cane, and is largely imported into 
Ceylon for manuring Tea, Rubber and Coconuts. 
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1900 

8.084 tons were 

imported valued at 

Rs. 58 00 per ton 

1905 

10,494 „ 

do 

.. 64 50 

1909/10 

13,872 „ 

do 

., 77 50 

1911/12 

12,215 „ 

do 

., 74-20 

1912/13 

4,190 „ 

do 

,. 88-80 


The largest amount was in 1908 when 15,950 tons were imported and 
valued at Rs. 58T0 per ton (equivalent to about 30,000 tons of seed.) The 
imports have gradually fallen off since owing to the poorer quality, the 
percentage of nitrogen being now only 5 per cent, against 6 per cent, in former 
years. The deticiency has been largely made up by an increase in the 
imports of groundnut cake, the quantity ip 1912/13 being 15,627 tons valued 
at Rs. 87‘10 per ton. Rape cake is also largely imported, the imports in 
191 l/l 2 being 6,038 tons valued at Rs 66 per ton. In 1912/13 however, 
this fell to 1,486 tons valued at Rs. 40*50 per ton. 

Groundnut cake keeps practically constant w'ith 7 per cent, nitrogen, 
and Rape cake with 4 per cent., but there is a distinct difference in cost per 
lb. of nitrogen in each cake. 

Castor cake ... 5 ^ nitrogen costing 85 cts. per. lb 

Groundnut cake ... 7 ^ „ ,, 70 ,, ,, 

Rape cake ... 4 „ ,, 92 ,, ,, 

It should be quite possible to produce a pure castor cake in Ceylon, 
containing 52 to 6 per cent, nitrogen, and there is a ready market for every 
ton produced. If pure and slightly cheaper per unit, it would largely re- 
place some of the other nitrogenous manures imported, including part of 
the fish manure, of which 18,338 tons were imported in 1911/12 valued at 
Rs. 58*60 per ton. 

The oil should also find a ready sale, for export and local consumption, 
about 6,000 cwt, being imported annually. 

The castor oil plant grows freely in many parts of Ceylon from sea 
level to 5,000 feet, and the drier districts of the North-Central Province, 
Eastern, Southern and IJva Provinces are especially suitable for its cultivation. 

It is suggested that the cultivators in these Provinces be encouraged to 
grow the castor oil plant in their chenas, in a similar manner to the mixed 
cultivation in India ; and that the Railway Stations, Dispensaries and Post 
Offices be made centres where the cultivators could take any quantity from 
a measure upwards of their pure s^ed and receive cash in payment. A 
measure of average small seed weighs 1 lb. 2^ oz, and contains about 3,000 
seed. The rate would be fixed monthly according to the price of castor 
oil and cake, and printed slips in Sinhalese and Tamil would be posted for 
the cultivators’ information. The price of castor seed c. i. f. Colombo varies 
from Rs. 160 to Rs. 190 per ton or 7 to 8^ cts. per lb. Allowing for freight, 
transport and crushing, probably from 5 to 6^ cts. per lb. or Rs. 5*60 to 
Rs. 7*28 per cwt. could be paid to the villager. When sufficient seed is 
collected, this would be forwarded to the nearest station and thence to 
Colombo, where it would be crushed for oil and cake. 

Messrs. Freudenberg & Co. have kindly experimented with 7^ tons 
of seed imported from India, to ascertain the yield of oil and cake and the 
cost, wfith a view to fixing an approximate rate that could be paid in 
different centres. Their experiment confirms the above rate. 

The experience with tobacco in the Teldeniya district shows that the 
cultivators appreciate being able to receive cash direct for their produce 
without deductions, etc., as the area under tobacco is rapidly increasing 



August, 1914.] 


151 


round the manufacturing centre. The experience with castor should be 
the same, as the growth of the plant can be done with little extra labour, 
and the picking of the crop after the hirvesting of the Mai/e or Kiirakkan 
could be done by the women and children of the families. 

If sown in chena crops it would prev’ent the land lapsing into jungle 
for at least two years, and although an exhaustive crop, the land would 
have fully recovered within the 6 or 8 years during wdiich it reverts to 
jungle. 

The annual variety can also be grown in rice fields with a leguminous 
plant immediately the rice is harvested, and should be sown about 2’-3’ apart. 
Under these conditions it is said to yield 525 lb of seed, giving 200 lb. of 
oil and 266 lb. of cake. Experiments have beeti conducted a; Mahailup- 
palama, Peradeniya and Hambantota with fairly satisfactory l esults, especially 
in the latter district. 

The following table shows the physical and chemical composition of 
different varieties of castor seed: — 

CASTOR SEEDS. 

1. Indipore, light back ground, streaky red brown, partly mottled. 

2. Red Erundi of Dhulia, darker black ground, mottled, reddish brown 
but more or less in lines. 

3. Surat, small light back ground, darker markings streaky and mottled 

4. Parel, markings more distinct than three. 


5. Similar to three. 


Length 

Weight of 10 seeds 
Skin 

Kernel 

1. 

125 c.iti. 
.V55 G.ns. 
0 98 „ 

2' 57 

2 

1 *4 c.m. 

3 45 Gms. 
090 „ 
2'55 „ 

3. 

rO c.ni. 
2'30 (this. 
0'60 „ 
170 „ 

4. 5. 

\'2 c.m. ri c.ni. 
3778 Gms. 2-81 Gms. 
086 „ 077 

2'51 „ 203 

Moisture 

Oil 

Proteids 

Carbo-hydrates 

Woody-fibre 

Ash 

5'21 % 
48 56 

1710 

8Y)7 .. 
17'22 „ 
3'24 „ 

ANALYSIS. 

5 07 % 4'67 % 

49 77 48'92 

18 20 „ 19’33 

8 46 873 „ 

15 39 „ 1513 „ 

311 „ 3'20 „ 

473 % 
5062 ., 
1710 „ 
7-33 „ 
1776 „ 

3 26 „ 

5 '5 5 % 
48 47 
1870 „ 

7's'> 

1770 !! 

3 06 „ 


lOO'UO 

100 00 

10000 

10000 

100 00 

Lime 

0'52 % 

074 % 

0'44 % 

0 48 % 

0 44 % 

Magnesia 

0’61 „ 

0 62 „ 

0 68 „ 

0'.53 „ 

0 54 

Phosphoric Acid 

143 „ 

156 „ 

rsi „ 

143 „ 

156 

Potash 

0 59 „ 

052 „ 

osi „ 

071 „ 

0'50 „ 

Nitrogen 

274 „ 

2‘91 

310 „ 

274 „ 

2 02 „ 


The nitrogen in the kernel is 3’5 % and 07 % in the husk, which 
explains why the darker coloured cakes are always poorer in nitrogen. The 
large proportion of phosphoric acid in the ash should be noted. Most Ceylon 
soils are deficient in this constituent, so that the application of pho.sphoric 
acid to this crop should prove beneficial. 


M. KELWAY BAMBER, 
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TOXATO. 

Exterminates White Ants 
Effectively and completely. 

White Ants cause ^^reat damage on estates and in houses^-Toxato 
easily removes tliis trouble in the most economical way, for Toxato— a 
powder- is simply sprinkled on^the paths and into the nests of White — 
and other— Ants ; as Toxato is palatable to them, they devour it with 
avidity, thereby spreading the poison all over the nests, killing its 
inhabitants in a short lime. 

Toxato never fails. Its action is absolutely infallible. 

We supply Toxato, a very effective poison (also on rats, mice, cock- 
roaches, wild beasts, etc, ) by parcel post in 

Packages of about 7 ounces each 
10 Toxato packages on receipt of 15 Shillings 
20 Toxato packages on receipt of 25 Shillings 

postage paid to nearly all countries in the World. 

Orcleis please forward through European Correspondents or 
direct to us : if sent to our address all orders must be accompanied by 

remittatice Post Office Money Orders or Cheques, payable in Europe; 

Cheques to be crossed. 

Gevekoht dk Wedekind« Hamburg 1. 


A REVIEW OF THE SOCIETY’S WORK IN 
CONNECTION WITH LAC CULTIVATION. 

(Read before the Meeting of the Board of Agriculture on 11th August, 1914.) 

In the paper on “Lac Culture as an Industry for Ceylon’' submitted by 
me at a meeting of the Board of Agriculture in Jamiar>', 1912, soon after my 
return from Pusa, and published in the Tropical Agkicclturist, Vol. 
XXXVIII., No. 2 (February 1912), with a note from Mr. E. E, Grklx, the 
then Entomologist to the Government of Ceylon, I observed that in India two 
crops are taken in a year, one called “ Kartiki ” at the beginning of October 
(from inoculation done in Jiine-Jiily) and the other called “ Baisaki" in June- 
July (from inoculation done in October corresponding to our “ yala” and 
“malia"’ seasons, but that in Ceylon we should have to determine our seasons 
after making trials in several localities. Since then we have made several 
trials, the first series of which were carried out in October, 1912, in the Kandy 
and Hambatitota districts at two places in each district, viz., Peradeiiiya and 
Maligatenne Estate in the former case and Tangalle and Ambalantota in the 
latter. These centres were selected with double object of ascertaining the 
influence on lac production and of introducing the industry into places in the 
vicinity of which lacquer- work was carried on. 

As the result of these first trials inoculated brood lac became established 
in Masan (Zizyphus) trees, but the extraordinary rains that followed and the 
interference of red ants did great damage to the growing larvae at Tangalle, 
Ambalantota, and Peradeniya, 
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Specimens of the lac produced on Malij^atcnne Estate was forwarded to 
the Imperial Entomologist at Pusa who supplied original brood lac and his 
report was encouraging. 

No brood lac, however, could have been obtained from this crop and 
a fresh supply of Indian Kusum or Kon (ScliUichcra tnjti^a) lac was obtained 
from Pusa in February, 1913. The inoculation wi^h this was very successful 
especially at Maligatenne Estate where Kou and Masan trees were used. The 
dates of inoculation and cropping of the lac at Maligatenne are as follows : — 


Inoculated 

Cropped 

Inoculated 

Cropped 

Inoculated 

Cropped 


25th February, 1913 
2ud August, 1913 
2nd & 3rd Do. 

15th January, 1914 
1 5th Do. 

6th June, 1914 


The brood lac from this last crop was used for inoculations in Kandy, 
Kiu'^unegala and Matale districts, and has taken well in all cases. 

From the above it will be seen that some knowledge has been gained in 
the study of local seasons which arc not the same as in India where three 
distinct seasons exist. The “ Kartiki crop takes about four months while 
the “ Baiaski ” takes over eight months. Our seasons seem to be more 
uniform owing probably to more or less variation of air temperature and more 
regular rainfall, and as a result the lac takes nearly the same time to come to 
maturity each season, viz., about six months. Subsequent trials will, 1 think, 
go to conhrm this opinion. 

In view of the fact reported by Mr. Gkkkx that his attempts during a 
period of 11 years, beginning from 1900, to establish the Indian lac insect in 
Ceylon resulted in failure, the Ceylon Agricultural Society might congratulate 
itself on the success that has attended its efforts. 

I would here invite attention to Mr. Grrhx’s remarks oji page 123 of the 
1 'kopical AoKicur.TURiST for F'ebruary, 1912. 

It is to be hoped that the Society’s efforts will ultimately result in supply- 
ing the local demand for lacquer work and give a hllip to that industry. 

Samples of lac were sent to the Hony. Secretary of the Kandyan Art Asso- 
ciation and these were used in lacquering walking sticks which were on view 
at the recent Agricultural Show at Nuwara FCliya. The workmen complain of 
an excess of gum, but it is probable that this could be remedied by better wash- 
ing. They are prepared to pay Rs. 1*25 per pound which is a g(wd deal in 
advance of the London market quotation in 1911 (vide Professor Dunst.ax’s 
letter to the Secretary, Ceylon Agricultural Society, in which 55 shillings per 
cwt. was quoted). The local demand of lac is at present very limited Init 
with the encouragement now being given to indigenous arts and crafts it is 
not unlikely that the demand will increase. 

The initiative of the Society in this matter is most fortunate inasmuch as 
the clearing of forests is making it very difficult for lac workers to procure 
wild lac on which they have been so long depending. Alter a time it is hoped 
that the lac w^orkers themselves will raise their own with the assistance of 
the Society. In fact a beginning has already been made this season and a 
few men have already started operations. 

Fresh samples of lac have also gone to the Imperial Institute, to the Im- 
perial P2ntomologist, India, for report, and also to the Museum of the Depart- 
ment of Agriculture, and the Colombo Museum for exhibition. 

Chief trouble so far experienced in lac cultivation is the destructive nature 
of the red and other varieties of ants. These ants by coming in contact with 
the growing insects break the breathing filaments and cause their death by 
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suffocation. This opinion is based on my own observation as authorities in 
Ceylon and India have asserted that ants do not cause any more trouble than 
milk^’ the lac insects. 

In jiiving over my duties to my successors (Messrs. W. Molegode and 
Jas. R. Nugawei^a) who have acquainted themselves with the work^ I must 
express my thanks to the Secretary of the Society for havin^^ recommended 
my bein^ sent to the Pusa Institute with a view to gainin^^ a practical insight 
into lac cultivation as the e carried on, and to all those who have assisted me 
in my work, notably Mr. K, B. Beddewela who placed his land so conve> 
niently situated near Kandy at my disposal and devoted much of his time to 
carrying out experiments which mainly through his careful attention to details 
have been attended with success. 

N. WICKREMARATNE. 

CATTLE BREEDING IN THE MADRAS 
PRESIDENCY. 

GRAZING CONDITIONS. 

The question of grazing is becoming m )re and more insistent as the area 
of cultivation increases, and therefore the question deserves detailed 
examination. 

Communal grazing. This consists of grazing on land to which every 
one in the village has an actual or accepted right. This is comprised of 
communal lands set apart for the purpose, of unassigned waste lands, of 
tank beds, the sides of drains, roads and other poramboke land ; usually 
also of harvested wet lands and of dry lands which have been left fallow. 
Many of these sources of grazing, as the cultivated area extends, or the 
village expands, are constantly being reduced in area and thus the ryot, who 
has depended on free grazing from time immemorial, is on all sides begin- 
ning to feel, and sometimes acutely, the lack of pasture. As time goes on 
and cultivation continues to expand either intensively or extensively, he will 
feel it more and more, until some other method of farming is evolved, which 
includes the care of his animals. In some parts of the Presidency this 
evolution can he seen even now, of which the Dharapuram taluk of the 
Coimbatore district is an excellent example. This is a taluk where there is 
no culturable waste, no communal grazing land, and no forest grazing ; yet, 
it is one of the best known cattle breeding centres of the Presidency , and 
its cattle have a higher market value than any other, besides which, it 
contains some of the best garden cultivation to be seen anywhere in India, 
as well as an excellent system of mixed farming. 

As far as the maintenance of the quality of the stock is concerned 
nothing can be said in favour of communal grazing ; in fact everything is 
against it. Where there is communal grazing, every ryot in the village 
naturally claims as large a share of it as possible, with the result that grazing 
lands arc alw-ays overstocked, are never given a rest, and are usually little 
more than exercise grounds for cattle. In many cases the number of cattle 
maintained is in excess of the ryot^s actual requirements, as well as of the 
number which he can normally supply wnth fodder in the dry season, and 
though the animals may manage to exist for a time on a starvation diet, they 
are very^ prone to cattle disease and to suffer from changes of season. 
Enquiiy into the hide trade shows that the supply of hides is always greatest 
when the rainy season commences. Not only do animals die under this 
treatment, or lack of it, but the female stock breed very irregularly and, if 
the cows are not barren altogether, they seldom calve more often than pnce 
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in three to four years. This is a most important point ; the quin(]uennial 
census shows that, on an average, a cow only rears a calf once in 5} years. 
Communal grazing is, and must be mixed grazing, and, since male stock arc 
never castrated before they reach maturity, this leads to the evils of inbreed- 
ing and promiscuous breeding and often permanent injury to the young male 
stock from serving cows when too young. Thus, even if the ryot were 
desirous of improving his stock by more careful breeding, this is impossible 
as long as he has to depend on communal grazing. 

Forest f^razing. This is ordinarily the grazing of cattle in the reserved 
forests on payment of a nominal fee per head, thoiigli, in times of scarcity, 
the forests are thrown open, when necessary, for free grazing. Normal 
forest grazing can be divided into three classes : — 

(a) Cattle, which live entirely or almost entirely in the forests and are 
kept in pens there, i.e., breeders’ cattle, such as those of East Kollegal and 
the west of Dharmapuri and Hdstir. 

(b) Cattle, belonging to villages adjoining the forest which are 
occasionally breeders’ cattle, but more often are kept, either for the sake of 
the manure which they supply, or for the sake of prestige ; a man’s positi(ui 
and wealth in the village being reckoned by the number of stock which he 
keeps. 

(c) Cattle, which come from a distance to graze in the forests during 
the cultivation season. 

Forest grazing is always a serious menace to the forests and not only 
to the forests but to the water supply of wells and tanks. It is more so 
where grazing is continuous as the cattle are then in the forests wlien these 
are dry. Grazing and forestry arc, and must be, at variance ; for, as the 
forest canopy increases, the grass tends to disappear, and the simplest way 
of lessening the shade and increasing the grass is by forest hres. Yet certain 
kinds of forest grazing are of great importance. 

Private grazing areas. Private grazing areas are of great value and 
importance to the country and every encouragement should be given to 
increase these. Everywhere where private grazing grounds exist, the cattle 
are good and care is taken to breed and rear good animals. This class of 
grazing can be divided as follows Temporary pasture and permanent 
pasture. Temporary pasture consists of harvested dry fields, of patta lands 
left waste (though in many cases these are treated as common grazing lands) 
and of patta lands, which are sown down to pasture. Permanent pasture 
includes patta land reserved for pasture, either on single or on joint patta, 
and, either for a leased rental, or for the pattadars’ own enjoyment. 

Dry lands when newly harvested are usually considered as private 
grazing. There is often a considerable amount of gleanings in the shape of 
fallen pulse and cereal leaves and, until this fodder supply is exhausted, such 
lands are usually reseiwed for the grazing of the cultivator’s own cattle. 
Patta lands, which arc left waste, are occasionally treated as private pasture, 
but, more often than not, are treated as common grazing land. 

The only two places where patta lands are regularly set apart for 
grazing, i.e., for temporary pasture, are in the two noted cattle breeding 
centres of “ Plain Cattle,” viz., the Oiigole-Kandukur tract and the Dhara- 
puram-Palladam tract. In the former tract, permanent pasture is perhaps 
more common, since the soil is very liable to wash, and there are large areas 
of patta land which cannot be cultivated, such as the lands adjoining rivers 
and streams. These streams can always be traced by these grass lands and 
by the growth of babool which gives the requisite shade for pasturage. 
But besides this, temporary pastures are also common ; even small areas of 
3 — 4 acres or less are left for pasture, showing that even the smaller ryot of 
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these fertile soils realizes the value of pasture for his cattle. Such temporary 
pastures are all of spontaneous growth and arg not sown. In the Kangayani 
tract, temporary pasture is the rule, though exceptionally good pastures are 
often left for 20 — 30 years before being broken up. It is here that the 
famous “ Coimbatore grass known as “ Kolai kuttai pillu ” (Penniselttni 
ccnchroides) is found and the seed of this grass is regularly sown, mixed with 
a cereal, when land is to be laid down. Here private pasturage is rendered 
much easier by the practice which prevails of fencing the lields. So valuable 
are pastures considered here, especially since the recent rapid increase in 
the price of cattle, that even garden lands are now occasionally laid down 
to pasture. This moreover is the only place in the Presidency where any- 
thing like s 3 "stematic grazing is carried on. 

Permanent pasitire. The practice of maintaining permanent private 
grazing grounds, although in some parts it is giving place to dry cultivation, 
in others is showing signs of development, and this should receive every 
encouragement, as it is the first step towards the improvement of live stock. 
The practice is common throughout Ncllore district and in the Kistna and 
Godaveri dry taluks, as well as in the North of Salem and in the Punganur 
zamindari of Chittoor district, while a few cases have come to notice where 
the system is of quite recent origin, even in parts where forest grazing is con- 
sidered good. It is held by some that the cultivation of grass on pat la lands 
lessens the yield of food grains but it is a moot point whether this is so. 
Land laid down to temporary pasture is greatly enriched and, when ploughed 
up again, gives much better yields of grain. Moreover private pasturage 
enables the ryot to maintain not only his working animals, but also his small 
breeding herd and, if he owns his well in addition to his dry land, he is 
enabled to manure his garden lands well and to meet his own supply of 
w'orking bullocks. Thus, though .the dry lands may not directly produce 
cereals when under pasture, they tend to increase the production of the 
garden lands, and after all, except perhaps on black cotton soils, the produc- 
tion from the land is very largely governed, not by the area cultivated but 
by the amount of manure available. — Repout on Cattle Sukvkv of the 
Madras Presidency. 
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THE EFFECT OF INJURY TO TAPROOTS 


Dh. G. Tohuek-Wolkf has carried out experiments at Aniani, (jerinau 
Kast Africa, with the object ol determining the effect, on the ^^rowth of the 
plant, of injuries to the taproot of coffee and tobacco in the operation of 
transplantinf:^. The results of these experiments appear in Dkr Tkufkx- 
PKLANV.ER for June, 1914. 

Forty seedling's of Quillou coltee about 6 cm. hij^'h, with well-developed 
taproots were selected. The taproots were 14 to 16 cm. lonj'. These were 
divided into four f^roups of ten each, which were treated in the follovviiiji' 
way : — 

In the first ten, the root tip was enclosed in a block of Plaster of Paris, 
about 1 cm. lonj.' and I cm. thick. In the second ten, one to two centi- 
metres of the root was cut off. In the third ten, the taproot vv^as 
cut off up to about 2 cm. below the collar. The fourth ten were left untreated 
as a control. All the plants were then planted out. The experiment was 
be^.'un on the 5th of December, and tin* plants were du^f up for e.xami nation 
at the end of February in the following year. Xone of the plants died, and 
all were normally dev'eloped. 

In Group I, all growth in len^'th of the taproot was prevented : a fairly 
abundant development of latend roots had taken place, especially near the 
collar. In Group II, the root tip was in no case re^'enerated, and the tap- 
root had consetpiently not ^rown lonj^er : lateral roots had developed as in 
Group I. In Group III, lateral roots had been abundantly produced, but the 
seedlinj^s of this f^roup differed from the others in that the taproot was 
replaced, sometimes by an almost vertical lateral root, sometimes by a bundle 
of vertical lateral roots, side by side, and eciually stronj'ly developed. The 
control plants showed a well -developed taproot. 

The experiment was repeated with Tobacco seedlini^s, 4 to 6 cm. hi^^h 
with a taproot 4 to 5 cm, lonj'. As the j'rowth in this case was more rapid, 
more definite results were obtained. When the plants were examined, at 
the end of two and a half months, they were 70 cm. hi^h. 

The results with tobacco corresponded exactly with those with coffee. 
In most cases of Group II, the taproot had not lengthened, but had thickened 
remarkably. In Group 111, the bej^inniiii.' of a replacement of the taproot 
was observed in seven out of the ten cases, sometimes by a sin/^ile lateral, 
sometimes by from 2 to 4. In Group IV, four examples showed a well- 
developed taproot, but in the other six the taproot had been injured in 
transplanting.' and had developed strong lateral roots. 

Dr. Tobler concludes that the etiejt of an injury to the taproot during 
transplantim' has, in ^^eneral, been overestimated. In all cases, whether the 
injury was j'reat or small, the f^rowth of the plant above ground differed ver>' 
little, or not at all, from that of the controls. A certain dej'iee of injury is 
necessary for the replacement of the taproot by a sinj'le lateral, but the 
character of the replacement makes no difference to the ^I'rowth of the plant. 


SELECTION OP INDIAN CORN FOR SEED. 


No planter should depend on biiyinjJ seed ever)’ year, bul, if it is neces- 
sary to do so, it is best to secure it in ear, when, if unsatisfactory, it may be 
returned to the shipper. The seed should be prepared for planting by first 
removing the bud and tip kernels and any others of irregular shape, then 
shelling the remaining ones by hand. The Office of Corn Investigations. 
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United States Depirtin^nt of Agriculture, has tried in any shellers but found 
none as satisfactory as the hand for shelling seed corn. Uniform kernels are 
an advantage, but cannot be successfully obtained unless the separation is 
made while they are all attached to the ear. 

Six kernels trom every ear to be planted should be tested for germina- 
tion. The value of this work is easily shown by the following paragraph 
taken from Bulletin No. 135 of the Iowa Experiment Station : “ The 

untested corn in 1910 gave a stand of 50*5 per cent, and a yield of S5’5 
bushels per acre ; the ears which tested 6 — 0 — 0 in 1910 gave a stand of 
21*8 per cent, in stand and 19*6 bushels in yield. In 1911 the untested seed 
gave a stand of 52 per cent, and yielded 35*6 bushels per acre, while the 
ears testing 6- -0 — 0 gave a stand of 73*95 per cent, and a yield of 45*7 
bushels, a gain of 21*6 percent, in stand and 10*1 bushels in yield. The 
average stand for the two years of untested seed was 51*25 per cent.; of the 
tested 73*1 per cent.; the average yield of the untested seed was 45*5 bushels 
per acre, of the tested, 60*4. Therefore, testing gave an average increase of 
21*85 per cent, in stand and 14*9 bushels in yield per acre.” 

The production of seed corn for home use is worthy of consideration by 
every planter in the State ; it will be the principal means of increasing the 
yield per acre. There are three methods of selecting seed corn; (1) crib 
selection, (2) field selection, (3) selection of the progeny of high-yielding cars 
by means of an ear-to-row breeding plot. 

Field selection should be done as soon as the corn is thoroughly mature. 
When ears are taken from a crib for planting the kind of stalk on which the.\' 
developed is never known. The ear is simply a collection of fertilized ovaries 
joined to a spike and encased in a bundle of shucks. They not only possess 
ear characteristics but those of the stalk as well, and if the stalk is not noticed 
when seed is picked out the best results cannot be expected. Physical 
characters of ears and stalks must be kept in mind. Strong, healthy and 
medium-sized stalks, producing the number of ears desired with the ears of 
sufficient height to be above pea- vines in a normal year, but within reach of 
the harvester, will answer every purpose. When a man is sent to the field to 
harvest corn one-half of his energy should not be used in breaking the plant 
in order to get hold of tlie ear. Such a condition is a waste of time and 
money. The ears should bend over instead of standing erect so as to prevent 
water collecting between the ear and shuck, thereby causing the corn to rot. 
Depending ears is an hereditary character and by rigorous selection a strain 
of corn having this characteristic well developed may be obtained. The 
practice of breaking coi n is dying out, excepting in those areas where it grows 
very high. The ears hanging down prevents injury from birds. Even with 
these characters well developed, the ears should not be selected unless they 
are well covered by the shuck ; this is one of the best and cheapest methods 
of lighting the weevil. The corn that is gathered for seed from the held must 
be re-selected in the barn or crib, where all objectionable ears are thrown 
out. Knowing which ears to retain is sometimes a difficult matter. 
Williams, Ohio Bulletin No. 212, gives the following ear characteristics as 
conducive to high yield ; — 

1. Length above the average but not extreme. 

2. Cylindrical shape. 

3. Well-filled tips. 

4. Smooth ears. 

5. Heavy ears, not extreme. 

If the above points are sought, the 5 deld will certainly not be decreased. 

After doing careful field selection followed by rigorous ear study, the 
individual ear character for yield is not known. Two perfect ears may look 
exactly alike, but may have many diflFerent yielding powers. The only method 
by which this js determined is by means of an ear-to-row breeding plot, 
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that is, planting each individual ear to a row, A uniform area of land con- 
taining as many rows as ears to be planted (not less than 100) should be 
selected away from any other field of corn. If it be possible, get three-eighths 
to one-half mile away from other corn fields, unless the plot be located on the 
south or west side, when it need not be over one-fourth of a mile away. The 
predominating winds during the summer in this section are from the south, 
south-west and west, hence the danger of cross fertilization may be less. A 
. field of corn planted from a pure strain is a homogeneous mass of hybrids, and 
the breeding plot may be located within it, where the same kind of corn is 
to be planted. This is probably the better way to locate the plot as then 
the cliances for cross fertilization with other varieties are lessened. Pure 
strains of different varieties of corn should never be crossed as the lirst 
generation may be a lower yielder than cither parent, but no one knows this 
until it has been tried. Hybrids from pure strains of the same variety usually 
produce greater yields for the tirst few years. 

One-half of each row in the breeding plot should be detasseled so as to 
prevent inbreeding. Do not remove the tassels from all the rows at one end 
of the plot, but take them from the even numbered rows on one end to the 
middle and then go to the other end and do likewise with the odd-numbered 
ones. In this way the female and male characters may be studied. Notes 
should betaken on the different rows as to height of stalks, height of ears on 
stalks, number of ears on stalks, number of depending ears, and the amount 
of shuck over the ears. At time of harvesting, two sacks should be used for 
each row, one for the detasseled portion and the other for the part not 
detasseled. Each sack must be weighed in order to determine the yield of 
each row. 'Flie corn from the part of the row where the tassels were not 
removed may be thrown away as it is more or less inbred. 

In order to call your attention to the usefulness of a breeding plot, the 
following results are given : — 

Louisiana State University, Yellow Creole Corn, 1913 : 

Lowest yielding row, 22 bushels. 

Highest yielding row, 48 bushels. 

The physical character of the stalk may be changed without damaging 
the yield. The Illinois Experiment Station increased the average height of 
ears in six years from 56’4 inches to 57*3 inches, and decreased the height 
from 42*8 inches to 23*1. In five years the average crop for decliiialion from 
the perpendicular was f(3rty-six degrees, while the declining ear strain was 
88*5 degrees. The erect ears gave a greater percentage of mouldy or rotted 
corn by 3*28, which shows the practicability of having the ears hang down. 
— Louisiana Plantkr. 


COFFEE LEAF DISEASE. 

(HEMILEIA VASTATRIX B. AND BR.) 

The most serious of coffee diseases is undoubtedly that caused by 
Hemileia vastalrix, and generally known as Coffee Leaf Disease. In this 
article it will be referred to as Hemileia disease. 

It has been responsible for large monetary losses, and for the abandon- 
ment of coffee-growing in yarions parts of the world. The example of 
Ceylon is well-known. The fungus is now distributed oyer all the coffee- 
growing countries of the Old World. The only seeming bar to its progress 
is the breadth of the Atlantic Ocean, for it has not yet been recorded from 
the coffee areas of South America. 
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Hcmileia is endemic in this part of Africa. It occurs on practically 
every tree of “ native ” coffee robusia, Lind, and has done so for 
many years. Only recently, however, was any attention paid to its presence 
and still more recently was it shown to be the same species as is found on 
“cultivated” coffee, viz., Hcmileia vasialrix. Probably the funi^us has been 
present on “ cultivated ” forms of coffee in Uganda for several years. Its 
presence may have been known, hut there was no dehnite diagnosis of the 
fungus, and its signilicance was unrecognised. The planting up of large 
areas of coffee during the last few years has provided the fungus, already in 
the country, with a vast amount of fresh host material, and the parasite has 
not been slow to take advantage of its opportunities. During 1913, the loss 
of crop due to Hcmileia disease was, in many cases, as much as 30 per cent. 

It is important to remember that Hemileia is endemic in Uganda, and 
that, therefore, it cannot be expected to cause as much damage as it did in 
CcN ion, to which country it was introduced. 

[ This is a new reading of the evidence. Mycologists are generally 
agreed that Hcmileia vasialrix is endemic throughout the tropical regions of 
the Eastern Hemisphere. — Eo. ] 

The virulence of the attack of 1913 may be repeated in part during the 
coming wet season of 1914, especially on new estates, but it is unlikely that 
its severity will continue unabated year after year. The fact that “ native” 
coffee is more seriously affected by Hcmileia disease during some years than 
during others lends support to this view. No hitherto unaffected estate, or 
new estate, can hope to escape infection, and the experience of the older 
plantations will probably be repeated. It is a hopeful sign that trees, which 
lost practically all their leaves and crop owing to Hemileia disease in 1913, 
are now covered with fresh foliage, have produced many new shoots, and 
are in a fair way to bear good crops. Should this experience become more 
general than it is at present, and should the hope that Hcmileia outbreaks 
will be less virulent than formerly be realised, the outlook for coffee 
planting will be bright indeed. Planters can do much towards tins consum- 
mation by adopting the measures mentioned below. 

'riiere seems to be an impression abroad that spraying, as a measure 
against disease, is “ of no use ” and is, in addition, “not worth 

the cost.” 'I'his is far fiom being the case, so long as the spraying is done 
systematically. The cost of spraying varies with local circumstances, but, 
(Ui the w hole, an average cost per acre of, say, Ks. 3, is quite within reason. 
This tigure is representative of the planting districts of Buganda. 

Measures designed to check or prevent leaf-disease should be based 
upon the follow ing recommendations : 

1. Danger of infection may be reduced by : 

i. Provision of wind-belts and light shade. Heavy shade conduces 
to dampness and so aids the development of Hcmileia. Dolichan- 
drone ^//yzvzA'.r, Baker, ( Lusambya ) should not be used as a 
wind-belt. It harbours in.sects w’hich attack coffee, and an algal 
parasite ( Cephalcuros mycoidca, Karsten ) wdiich attacks rougli- 
leaved plants generally. Coffee should be planterl in small plots, 
cut off from each other by w’ind-belts, and so arranged that 
prevailing wands sweep them crossw’ise rather than lengthwise. 

ii. Destruction of all fallen leaves. Burx ing is the best method. 

hi. Plucking and destruction of diseased leaves, especially in cases 
of small outbreaks. 

iv. Wide pi inting. 8’ x 8’ is recommended. 
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V. Spraying? with Bordeaux or Burgundy mixture at re^^ular intervals, 
and particularly before the onset of wet weather. Spraying is a 
preventive as well as a checking measure. It is a mistake to 
imagine that young trees should not be sprayed. Leaf disease 
has occurred in Uganda nurseries. 

2, Germination of infection-spores may be hindered by : 

i. Choice of a dry rather than a moist locality for nurseries and plots. 
Nursery shade should be light and at least 5 feet above the 
ground. 

ii. Spraying according to para. 1. v. above, and during the wet 
weather, when germination and the consequent infection are 
most likely to take place- 

.S. The resisting power of the coffee tree may be increased by : 

i. Attention to general estate sanitation and cultivation, 

ii. Growing plants from the best seed only. 

iii. Rejecting all weakly plants when planting out. 

iv. Manuring, on the principle that affected trees require a stimulus 
to enable them to replace lost foliage or to carry through a dry 
season. 

As ah eady indicated, the source oi Heniileia disease on “cultivated” 
coffee may well have been the disease on “native” coffee trees. Therefore 
it is advisable to take precautions. Native “ shambas ” should be examined 
for coffee trees, and the trees for disease. When leaf disease is present on 
coffee in a native “ shainba ” from which labour is drawn or with which 
there is traffic of any kind, the estate owner or manager should give 
attention to the danger of the introduction of leaf-disease from the infected 
“ native ” coffee. 

No estate in Uganda can hope to escape infection, but it is possible to 
reduce the effects of leaf-disease to a minimum by keeping a sharp look-out 
for the appearance of the disease and by carrying out the measures 
mentioned above, — CiRC. No. 1., Dkpartment of Agriculturk, Uganda 
Protectoratk. 


FARM OO. 

DEPOT 

Diyatalawa Mills, Vauxhall Street, Slave Island. 

Fowls Rs. 18, 15, 10*50, and R». 9 per dozen. Ducks R«. 15, Geese R». 60, 
Turkey cocks R». 120, Turkey-hens R». 90 per dozen. 

Guinea fowls Rt. 48, Pigeons R». 6, Partridges R». 6, per dozen 
‘ Quails to order. 

Pigs, Porkers, cU. 35 per lb. live weight. Sucklings Rs. 7*50, 5 and 3. 

Eggs, fresh, 75 cts. per dozen. 

T«l«phon« 1087 and 285. Telatrams : Wally, Colombo 

Usual discount to the TRADE. 
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HEDYCHIUM CORONARIUM FROM 
CALCUTTA. 


In Kew Bulletin, 1912, p. 373, a detailed account appeared of investi- 
gations made by Messrs. Clayton Beadle & Stevens into the possibilities 
of Hedychitm coronarium as a source of material for paper-making. The 
experiments were made with dried material from Brazil and with fresh stems 
gro\\m in the Royal Botanic Gardens, Kew. Subsequently a supply of the 
dried plant received from the Royal Botanic Garden, Sibpur, Calcutta, was 
forwarded to Messrs. Clayton Beadle & Stevens, who have examined the 
same to see if the plant would give similar results from different parts of the 
world. 

The following report has been furnished by Messrs. Clayton Beadle 
& Stevens: — “The botanical specimen sent over from Calcutta are 
complete, dried* down specimens, w'hereas the Hedychium coronarium examined 
from Brazil was in the form of crushed fibre produced by passing the green, 
freshly cut stems through sugar rollers to express the juices, prior to drying 
for shipment. This in itself constitutes an important difference. We had 
our doubts whether complete specimens in the dried -down condition could 
be rendered serviceable in the manufacture of paper because the complete 
specimens from Brazil had undergone fermentation. In the condition as sent 
from Brazil, however, we believe that they were packed in a green state, 
whereas those sent from Calcutta were presumably carefully dried before 
packing. We have recently cut down a green Hedychium stem and passed 
it through crushing rollers, and we find that of the dry weight in the complete 
green stem there is 23 per cent, of organic matter contained in the juices and 
77 per cent, of dry crushed material. These juices arc of an acid natuie and 
have a powerful reducing action upon Fehling solution, and it is to the pre- 
sence of these juices in the green stems as sent from Brazil that we attribute 
its destruction in transit. The dried down specimens from Calcutta do not 
appear to have suffered from any putrefactive changes, due — we presume — to 
the fact that they were completely dried before packing. 

“The Calcutta specimens w^ere boiled with 10 per cent, (of 77 per cent.) 
caustic soda for four hours at 2\ atmospheres, washed free of liciuor and light- 
ly brushed for three hours in a hollander, then made into paper without any 
added sizing material. 

The soda consumed on the raw material ... 6 0 % 

„ „ on paper ... ... -- 18*0 % 

The yield of unbleached paper on raw material ^ 32’5 % 

This on a basis of 77 per cent, crushed fibre would yield 43 per ceut. 
of paper on the weight of the crushed fibre. Brazilian crushed fibre f ields 
under similar circmstances 50 per cent, unbleached paper. The sheets of 
paper produced from the Calcutta fibre were examined in different thick- 
nesses, and substances, and yielded the following figures for bursting 


strain : — 

Thickness 

Snb.stancc 


Bursting strain 

in mm. 

grams, per stj. m. 

lb. Demv. 

in lb. per sq. in 

TO 

80 

21 

26 

T3 

110 

30 

53 

14 

115 

31 

55 

•28 

230 

62 

105 


These figures are satisfactory. The material boils dowm readily, it is easily 
beaten to the condition of pulp, reejuiring comparatively! little power ; it drains 
w^ell and felts well when made into paper, and has a good wet strength after 
couching, and there should be no difficulty in manipulating it upon the paper 
machine. 
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“The ‘Waterleaf’ is not ink-proof as that produced from the Brazilian 
fibre is, but this is probably due to the fact that whole specimens sent home 
dried down contain juices which probably had some effect upon those 
natural constituents (pith cells) which give to the //a/ycAiw;// fibre these 
peculiar self-sizing qualities. 

“ We think this statement is probably true, because Hedychium green stems 
from Kew, Paris, and elsewhere, have shown self-sizing qualities if crushed to 
remove the juices and immediately used, or if the crushed material had been 
dried down for shipment after the removal of the juices. The above paper is 
of a good kraft colour with a strong tear and a rattle and should be very service- 
able for ordinary wrapping papers. It is elastic, has a good breaking strain 
and bursting strain and possesses good folding and wearing qualities. We 
are disposed to conclude that Hedychium coronarium will yield good paper- 
making qualities from whatever part of the world it is gathered, and that any 
differences in the qualities of the above-mentioned material from Calcutta as 
compared with that from Brazil ( w4iich latter we have thoroughly investigated) 
are to be attributed to differences in the preparation of the raw fibre prior to 
shipment rather than to any difference in the growth of the plant itself. ” — 
Kkw Bulletin. 

HEDYCHIUM FLAVESCENS FROM CEYLON. 

The following report has been furnished by Messrs. Clayton Beadle 
& Stevens to the Director of the Botanic Gardens, Kew% on a consignment 
of dried stems of //. Jiavesceus despatched from Ceylon. 

“ We duly received a bundle of dried stems of Hedychium Jluvescens 
which you forwarded to us from Ceylon when you informed us that the 
Director of Agriculture was anxious to have it tested as to its suitability 
for paper-making. We regret that the work has been so long delayed. 

The material arrived in very good condition and, if it could be supplied 
in bulk in the condition in which it arrived, it would be a very convenient 
form for converting into paper. [ The stems were passed through the rollers 
of a rubber w^ashing machine before drying — Ei>. ] 

We tested it by ordinary paper-making processes and found that it could 
be converted into paper, samples of which we enclose herewith, which in a 
large measure resembles the paper obtained from Hedychium coronarium. 

By a process of direct conversion, whereby Hedychium coronarium will 
yield paper eciual to 90 per cent, of the dry weight of the stem, H. Jiavesceus 
yielded 60 per cent. The probability is that, by ordinary paper-making 
processes, by boiling under pressure and subsequently beating and so forth, 
whereby Hedychium coronarium has yielded in bulk 60 per cent, of paper, the 
H. Jiavesceus would yield probably about 40 per cent., but this is a point that 
might be tested later on. The paper from H. Jiavesceus is ink-proof and has 
a good rattle and strength and is what we call “normal hide-bouiKr’ paper. 

The mean bursting strain, corrected to a thickness of OT milligrams 
(-== a substance 84 grams per sq. metre), was 49 lb. to the sq. in,, and the 
mean breaking length 6’35 kilometres. This may be described as a strong 
paper, very much resembling that obtained from H. coronarium under 
similar circumstances. ’ ’ 


H. CORONARIUM IN THE MALAY STATES. 

Mr. I. Henry Burkill in his Report on the Botanic Gardens, Singapore 
and Penang, for the year 1913, remarks that one- twentieth of an acre was 
given up to an experiment with Hedychium coronarium : but it show^ed no 
such vigour as would make it worth growling for paper stuff. 
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In The Paper-Maker and British Paper Trade Journal, Messrs. 
Clayton Beadle and Stevens furnish the following alphabetical list of 
papers for which Hedychiuni can be used without admixture of other 
hbres : — 

Backing papers, bag papers of all descriptions, box boards, browns of all 
descriptions, butter papers, "caps,'' carpet felt papers, cartridge papers, 
casings, coloured papers, copyings, cutlery papers, duplex papers, engine 
boards, envelope papers (many kinds), Hy papers, foil papers, glazed boards, 
greaseproof papers, grocery papers, hosier^^ papers, kraft papers, leather 
boards, manillas, mill boards, mill wrappers, paper yarn, parchment (imitation) 
pin and needle papers, portmanteau boards, printings (many kinds), railway 
tickets, sampling papers, " shops," " skips," tea papers, tissues, tobacco 
papers, toilet papers, tube papers, wrappings. 


the wattle industry. 

In our last issue (January 1914) we published the regulations which have 
been framed to permit of the grading of wattle bark exported from the Union. 
It wall have been observed that the regulations do not render such grading 
compulsory, but we feel sure that the majority of the w attle growers of Natal 
are sufficiently alive to the interests of tlieir industry to welcome such provi* 
sion as will tend to secure uniformity in the shipment of bark. Whilst we 
believe in the future of the wattle industry, .such future wall only be assured 
by a careful study of the reciuirements and the changes which take place in 
the economies of the tanning industry. One of Ihe.se reciuirements is the 
grading of whittle bark exported, a measure that has become almost as neces- 
sary as the grading of maize. It is simply a followang of the principle which 
all modern producers realize— that uniformity brings better prices. 

Let us glance at the position of the wattle industry at the present 
moment. Briefly put, it amounts to this : the production of bark is on the 
increase, whilst the market for bark is at least stationary and possible becom- 
ing restricted. Wattle baik was formerly employed somewhat extensively in 
England, and the tanning material it provides is an excellent one mixed with 
other substances. Tanners, however, have got so much into the habit of 
using prepared extracts that they will now’ hardly be troubled with the extrac- 
tion of solid materials, w ith which it is difficult to obtain liciuors of the 
concentration which is now reciuired. In fact, Hamburg is now practically 
the sc^le market for raw' bark. What the future of the wattle industry will be 
if w^e continue to export bark, and bark only it w ould be difficult to prophesy, 
but the indications at the present time certainly point to a gradual lowxu ing 
of price as the production increases. And who knows when the German 
tanners may drop raw bark in favour of prepared extract as the English tan- 
ners have done ? 

That is the position as w c find it to-day ; and the matter lunv resolves 
itself into this : Cannot tlie preparation of extract be undertaken in this 
country for export, without at the same time a complete cessation of the ship- 
ment of raw bark ? The export of extract would relieve the Hamburg market 
of big supplies of raw’ bark. This would tend to raise the price of raw^ bark, 
and at the same time secure to us markets in England, America, and elsewhere 
for our produce in the shape of extract. The question is well w’orthy of 
careful consideration. 

THE WORLD’S SUPPLY OF TANNIN EXTRACTS* 

The scarcity of tanning materials in the W'orld’s markets is receiving 
serious consideration, and experiments are being conducted in India and the 
tropics generally wuth a view to the establishment of large plantations of tan- 
nin-bearing trees. The production of hemlock bark in the United States has 
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fallen from 900,000 tons per annum to 600,000 tons in 1909. The quebracho 
extract industry in the Argentine is also i^raclually becomin^f more difficult to 
maintain. Quebracho would be the principal competitor of wattle bark, but 
the supply is a diminishing one, as the trees are not, we believe, bein^ 
replanted, and prices are constantly rising. In order to j^ive some idea of 
the immensity of the extract industry, it may be stated that the United States 
consumes £4,400,000 worth of tannin materials every year. Of this quantity 
about £3,000,000 worth consists of hemlock bark and about £1,000,000 ejue- 
braclio exti act. Enj^land imports about 100,000 tons of cpiebracho extract 
every year, I'he world’s consumption of vegetable tanning materials is diffi- 
cult to arrive at, but it has been estimated to represent not less than 
15 millions sterling per annum. 

The relation of South Africa’s output of wattle bark to the world’s con- 
sumption of tanning materials may be roughly calculated. Last year we pro- 
duced approximately 60,000 tons of dry bark. This represents about one- 
tenth of the output of hemlock in the United States, and only about 2h per 
cent, of the world’s consumption When it is considered that the supplies of 
hemlock and ciuebracho are gradually lessening, it will be seen what an 
opportunity there is for South Afric:! to step in with her new proiluct - wattle 
extract. Apart from Xatal, there are some thousands of acres planted with 
wattles in the low veld of the 'I'ransvaal, whilst small plantations also exist 
in the Cape Pro\ ince. And there are doubtless extensive areas not yet planted 
which would be suited to the growth of the Acacia mollissima. 

AN EXTRACT INDUSTRY FOR SOUTH AUSTRALIA. 

What are the possibilities of the establishment of a wattle extract in- 
dustry in South Africa ? The (|uestion has long been the subject of investi- 
gation by the Natal Wattle Growers’ Union, and the information in their 
hands seems to prove that the shipment of liquid extract from South Africa to 
the European market is not feasible, owing to expense in procuring suitable 
casks ami the heavy freight on such goods. As regards solid extract, it has 
been thought that this could not be satisfactorily made on a commercial scale 
owing to the precipitation of a portion of the tannins on redissolving the 
solid extract. 

1'his naturally is a most important point ; and in order to obtain authori 
tative opinion, the Department of Agriculture wrote last year to one of the 
heads of certain well-known leather industries’ laboratories in England. This 
gentleman replied : “I feel certain that such an extract can be prepared and 
ought to be a prohtable manufacture, and much of the small twig and branch 
bark might be utilized, which at present is not worth the cost of stripping. 

There are, no doubt, practical difiiculties in manufacturing on a 

commercial scale a good solid extract of wattle bark, but I can speak conh- 
dently as to these being surmountable, because I have recently had two such 
extracts submitted for my examination, both of commercial quality, and one 
of them of great excellence and free from insoluble matter.” (With regard to 
the last point it may be observed that ordinary quebracho extract contains 
very considerable quantities of insoluble matter, and it has been necessary to 
elaborate processes by which this matter can be kept in solution.) 

This pronouncement was made some months ago, and since then it has 
been ascertained that certain gentlemen in this country, who have expert 
knowledge of the processes involved, as well as the necessary plant, are con- 
templating the erection of a factory which will deal with green bark and 
prepare a solid extract for export. Preliminary negotiations are now pro- 
ceeding, and the public will doubtless have a delinite announcement placed 
before it at no distant date. Wattle growers will, we are sure, join with us 
in wishing this enterprise every success, for upon its success or that of some 
similar undertaking will depend in a very great measure the future of the 
wattle industry in South Africa.— South African Agricultural Journal. 
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LEGUMES. 


Such plants as bear their seeds in pods, as all those we call peas and 
beans, many wild plants, the Quango tree, the Cashaw, etc., belong to the 
family called Legumes. 

A great deal has been written in this Journal for the last 14 years about 
these Leguminous Crops, as “cover crops and “green dressings,’^ to be 
grown through staple crops like bananas or sugar canes, or coconuts, or 
orange trees or cotton, and among catch crops like corn or yams and so on. 
It is an old and common practice to plant beans through corn and on the 
yam hills. Growers did not know why they did this, but it was observed by 
generations of cultivators that peas and beans grown through other crops 
agreed with them — so much is this the case that the common Red Kidney 
Bean (market name “ Red Pea ”) is called “Yam Bank’^ pea in that noted 
yam growing parish Hanover, the home of the famous Lucea Yam, an 
esculent appreciated more than any other in the rest of Jamaica and 
wherever Jamaica people go, so that quantities are shipped to Panama and 
Costa Rica on the demand of Jamaica people there. 

When yam hills are made, Kidney Beans are planted on tliem and give 
a crop in 8 weeks without interfering with the yam at all. 

But the great good that Leguminous crops can do to the soil is not 
gained when the crops of seed ( peas and beans ) are reaped, because these 
seeds or grains are strong and nutritious foods and naturally must lake a 
great deal out of the soil, although less than other crops. 

The peculiar characteristics and advantage of Leguminous plants are 
that they are not dependent upon the soil for tlieir supplies of nitrogen but 
are able to draw what the>' need from the air. All plants, as most people 
know nowadays, require nitrogen, potash and phosphoric acid chiell>', besides 
lime ( and also iron, sulphur and other elements that are rarely mentioned, 
the soil usually having enough ) in order to be able to make tlieir roots, stem, 
leaves, blossom and seed, and these elements they get from the soil they 
grow in. All crops grown on or sold from the land mean a steady loss of 
fertility. All the bunches of bananas, all the coconuts, the cocoa, the coffee, 
and oranges sent abroad have come out of the soil. Some crops are moie 
exacting than others, corn for instance, but as corn is used here, if only all 
the di oppings of horses, mules, and fowls fed on corn were carefully saved 
and returned to the soil there would not be much loss, and then it would be 
some little consolation that though we do spend so much in importing corn 
from America we would be getting something back in the shape of inanui e. 
But there is so great a lack of the economy common in some other countries, 
that unfortunately we do not even have this discount on the money sent abroad 
for corn. 

Plainly and naturally, lands that have grown crops long cannot remain 
alwaj's so productive without help, and this is especially so with quick crops 
like bananas ( as compared with slow growing tree crops ), wdiich give 400 
bunches averaging say 40 lb. each ever>' 12 to 15 months, that is 16,000 lb. 
weight per acre less the water contained in the bananas ; practically 4,000 lb. 
of solids are sent away from every acre of bananas here every year. The 
soil becomes thinner, more gritty, with less of the soft fibrous matter in it 
which is called humus, and which is rich in nitrogen. Now nitrogen is the 
element which causes quick succulent growth of stem and leaf, and it is the 
most expensive element to buy. In an artificial fertiliser it is priced at about 
9d, per lb. while phosphoric acid is about and potash l^d. or there- 
about. Stable manure or cattle dung are most valuable for the humus they 
contain, which holds nitrogen as well as potash and phosphoric acid. In 
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Jamaica siicli animal manure i.s scarce and to brini^ it from a distance or from 
towns where it is zoaslcd, to country iields where it is ferliliiy, is expensive 
because of its bulk and the hijjh railway freight. It is a pity that some com- 
bined organization could not be secured whereby all town manure could be 
collected and transported to fields. A special train run at night could not 
offend the eyes or nostrils of sensitive people. 

Fortunately if nitrogen, when it has to be purchased, is the dearest of 
manures, it is yet the easiest for the cultivator in the tropics, where growth 
goes on the whole year through, to get and add to his soil, through the 
agency of legumes. 

The seed of .some of the legumes which arc used for green dressings, we 
can eat, like Cowpeas, Hlackeye Peas, Caroline Peas, and all the Kidney 
Beans ; and while that is a i advantage in time of scarcity, as after the 
drought and storm of 1912, ii means tliat plenty of people delude themselves 
into tlie idea that they are doing something for the soil in simply growing 
Cowpeas, when they are not. In selling tlie seeds — the peas and beans — 
they are sending away the concentrated essence of the plant. The grower 
does add some humus and has had a cover crop to keep down weeds, but it 
is essential for manuring the soil that the plants be cut dovvm when they arc 
in blf)om, for just at that time the plant is concentrating all effort in fullilling 
the purpose of its existence and that is to make seed. We take it then, 
interrupting this process by cutting it down, and we have thick covering of 
vegetable material rich in nitrogen, lying on the soil, while underground the 
strong roots also rich in nitrogen have opened up the .soil and will rot quickly. 
It used to be the practice to turn in the mass of green stuff into the soil at 
once. In this Journal for December 1900 we wrote of an experience we liad 
in doing this ; we turned masses of Velvet Beans into a clay soil in the hot 
weather and in a moist climate, and the strong smell of acidity, sourness, 
which came from the soil thereafter taught us a lesson. Further it is the 
best practice to aim at growing cover crops during the good growing weather 
of the autumn and let them lie in a mulch from the middle of December 
through January and the very dry month of February, and early March, — 
according to the district. This can also be done for the dry weather of 
July, or such a crop grown as will last through the whole year. That is all 
according to a grower’s wants, circnmstaaces. soils and district. 

Now too much should not be expected from these legumes, used for 
cover crops and green dressings, . They can add humus and nitrogen to tlie 
soil and sometimes more, because of their being usually deep rooted, in 
which case their roots, especially on clay soil, get stores of potash and 
phosphoric acid there, whicli probably were out of reach or locked up from 
the roots of the chief crop. But it cannot be expected that such leguminous 
crops will do more than add nitrogen to the soil. Something must be done 
otherwise. We can add lime directly and sometimes it is contained also in 
a fertiliser like Basic Slag, which is u.secl for the phosphates it contains but 
has a large proportion of lime in it. 

Now some crops behave very curiously in the tropics, especially when 
w'e come to apply fertilisers, which on paper, and on some crops, do what is 
claimed for them. But here according to the experiments carried out by the 
Department of Agriculture in bananas, and by the Department of Agriculture, 
Trinida, on cocoa> sometimes fertilisers are negative in results, or show no 
increase in crop for the money spent. But with crops like peas and beans 
there is absolutely no doubt of the increase of production, through an 
application of a fertiliser containing only potash and phosphoric acid. Any 
one can easily prove this by fertilizing one or two rows and comparing results 
both as regards vine and crop if need be. The quick acting fertilisers enable 
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the roots of the peas and beans to jjrow more vigorously and go deeper, the 
vines are stronger and more powerful, there is then a larger crop of vegetable 
material to be cut down to lie upon the soil, later be added to it and which 
becomes humus rich in fertility, for the roots of bananas or other chief crop 
to feed upon. — J amaic.4 Agric. Soc. Journ. 


PROGRESS REPORT OF THE EXPERIMENT 
STATION, MAHAILUPPALAMA. 

(From April 20lh to June. 20lli, 1914.) 

COCONUTS. 

The fourth picking of 1914 was done on April 2Sth. Tlic number of 
nuts collected was 927 from 206 trees : an average of 4*5 nuts per tree. 
This gives an average total of 16*5 nuts for the pickings of 1914 up to date. 

Of the picking, in the cultivated area, 181 trees gave SI 7 nuts, an 
average of 4‘5 nuts per tree. In the uncultivated area, 25 trees gave 110 
nuts, an average of 4‘5 nuts per tree. 

The iifth picking was done on June 5th. The number of nuts collected 
was 1,847 from 273 trees : an average of 675 nuts per tree. 

This gives an average total of 23*25 nuts for the pickings ot 1914 up to 
date. 

Of the picking, in the cultivated area, 242 trees gave 1,685 nuts, an 
average of 7 nuts per tree. In the cultivated area. 31 trees gave 162 nuts, 
an average of 5*25 nuts per tree. 

With regard to copra production, the following ligures have been 
obtained 



Picking, 

Break. 

Rejec- 

tions. 

j 

I Copra 

lbs. 

: i 

Xo. of nuts 
Rcquiied 
per Candy. 

Combined Plots 

March 
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2 

239 : 

1,281 

Plot A Cultivated 

1 

March 

506 i 

1 

1 i 

“ ! 

,217 

1,280 

Plot B Uncultivated ... 

March 

i 

1 

0 

22 

1,323 


The two beetle traps which were constructed, one on January 21sl and 
the other on February ISth, were opened on April 21st for the convenience 
of the German Entomologist who had come over to inspect them. About 
150 larvae of various stages of development were collected from each ti ap. 

Most of the larvae found in the three month old trap, appeared to be 
approaching the pupal stage. 

These beetle traps serve, amongst other things, the double purpose of 
( 1 ) disposing of coconut rubbish which might otherwise remain lying 
about, thus affording breeding grounds for the black beetles, ( 2 ) facilitating 
the destruction of large numbers of the larva*. 

Fresh traps have been constructed to serve other parts of the plantation. 

G. HAKBORD, 
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THE ABRASIN OF TONKIN. 


An account of the Abrasin, a species of Aleurites, appears in the Bulletix 
i)K l’ Indo-Chink for March-April 1914. The writer, M. Lkm-Akh:, Direc- 
teur des Services Aj^ricoles el Coinmerciaux du Tonkin, discusses various 
species of Aleurites, which are exploited as a source of oil. 

M. Lkmarie reviews recent work on these oil yielding species, and points 
out that from the Japanese species Aleurites cor data, it has been found neces- 
sary to detach the Chinese species A. Fordii HemsI. and the Cliino-Tonkinese 
species A. monlaua Wils. He doubts the reported presence of A. Fordii, the 
most interestinji species, in the whole of Tonkin, and found personally, 
besides the A. triloba Forst. (variously known as the Molucca nut, Bancoubir 
or Candle tree) which is jjenerally accepted, only the type “Cay Iran” 
correspondinj^ to ^4. monlaua Wils. 

The wood of this tree is white, and of small durability ; although the 
Aunamites and Chinese sometimes use it for buildintf for want of a better, it 
yields a mediocre timber fit only for lirewood. 

The species which yield a dryin^i oil, employed pure or in mi.xture, for 
varnishiu)^ and waterproof! nj^ of articles, are found on the mainland. The 
Japanese species, which is the true A. cordala K. Br., j.iives an oil used only as 
an illuminant, which is rapidly fallinri out of use owinj^i to the spread of 
kerosene. The Chinese product on the other hand burns badly, ^ivin^ off 
much soot : this property is taken advantaj^e of in the manufacture of the best 
known Chinese inks. 

For aj^es past, however, the oil has been used for coatin)^ wood and cloth : 
Lourkiko reports that he has seen it mixed with lac (produced from Rhus 
succedanea Lin.) to increase (he Iluidily or simplv, he confesses, to increase its 
volume. 

'riiis oil has been known in Europe since the old Port uj^iuese tradinj^ days, 
'fo-day it is exported to Europe and America in enormous quantities, for the 
manufacture of paint, varnish, dryinj^ agents, linoleum, rubber siibstitutes, etc: 
in fact there is no end to its uses, and one could liardly say how ^reat would 
be the demand for it, should its production increase. 

According to the Chinese Customs Returns ( K. H. Wilson in Bulletin 
OK THE Imperial Institute Vol. XI \o. 3) the export from Hankow rose from 
44,030,400 lb. worth £1,132,052 in 1900, to 80,927,733 lb. worth £2,116,816 
in 1910. From Wuchow on the West River the export was in 1910, 
3,262,533 lb. worth £47,729 (the greater part if not the whole of this was 
produced from A. monlaua) and in 1910, 6,947,466 lb. (value not mentioned). 
From Hongmoon, a little port on the Canton delta, there was exported a 
small quantity, also the product of * 1 . monlaua. The consumption in China 
itself is considerable. 

F'ormely the Europeans knew only the product from the South of the 
Chinese Empire, the first settlements being in Kwang-tong, later tratisferred 
to Macao. The Chinese call this product mu-yu, on account of the necessity 
to crush the nuts from which they extract it, and the commercial name 
“Wood oil” is a literal translation of the Canton name. 

When latterly commerce spreixd to the more Northerly regions, the same 
name was retained by the Europeans for a product similarly employed, al- 
though the Chinese designated it by another name (Tung-yu) and extracted 
it from a nut whose covering was not lignitied, i.e. that of *1. Fordii. 

Further, no one made any distinction between the two from the commer- 
cial or industrial point of views, since the necessary botanical details just 
given were lacking to shovv the possibility that these oils could have different 
characteristics and properties. Their chemical analysis requires reinvestiga- 
tion : indeed, whatever the geographical origin of the samples examined, we 
do not know exactly from what species they come, nor even if they are mixed. 
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The tree ** mu-yu'^ (A. montann Wils.) is confined to the subtropical parts of 
S. W. China from Fokien to Annam, while the tree “ Timi^j-yii ”) (A. Fordii. 
Hemsl.) which appears to furnish nine-tenths of the total production, belon^^s 
rather to the warm temperate zone of the basin of the Yang-tse. 

E. H. Wilson shows that only the terminal flower of each cyme is 
female, the others usually male. It appears certiin that the species from 
Central China produce many more flowers than that cultivated in Tonkin. 
It bears fewer flowers on each inflorescence, but produces a greater abundance 
of inflorescences, and appears more branched and upright. 

The Tonkinese form produces, like the above one, a female flower 
isolated at the apex of a cyme, and sometimes even only at the centre of the 
panicle : the inflorescence is often composed only of male flowers. It would 
appear that the plant has a tendency, not, as the above author supposes, to 
group its flowers in unisexual inflorescences on the same tree, but rather that 
the plant tends to become dioecious. M. Lrmakie mentions that he has seen, 
at least, that certain trees in the same flowering season bear many more male 
flowers than their nigh hours, and asks if this is a permanent individual 
characteristic or a temporary accident due to external causes, or dependent 
on the age of the tree. 

On the other hand, as A. Fordii is known to produce more abundantly 
and its fruits are more easily worked, since they do not need to be pounded 
down, its cultivation might be attempted on the high plateaux of 'Fonkin. 
The plant apparently accommodates itself to all soils, even the rockiest and 
poorest, if the rainfall reaches at least 28 inches per annum. It does well 
on slopes, and can endure a high temperature. Its growth is rapid, and the 
tree flowers in its second year, but it is short lived. 

The increasing demand for oil and fruits of the Ahrasin not only in China, 
but in Tonkin also, should induce planters to extend their plantations. 
M. Lem UUE is of opinion, however, that in most cases it would be advan- 
tageous to export only the oil. 


Sales of Produce in British 
and Continental Markets. 


Fibres, Cotton, Grain, Oil Seeds, Hides and Skins, Timber, 
Rubber, Drugs, Wool, Ores, Mica, Gums, Tea, Cocoa, Coffee, 
Copra, Sugar, etc., are being regularly dealt in ; Keymer, Son & 
Co., being selling Agents for Estates, Mills and Exporters. 

Samples Valued. 

Best Ports for Shipments Indicated. 

THE management OF 

ESTATES UNDERTAKEN. 

Capital found for the development or purchase of valuable 
properties. 

KEYMER, SON Sc Co.. 


Cables : 

KEYMER, LONDON. 


Whitefriars, 
LONDON, E.C. 

(Same address since 1844. ) 
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PROGRESS REPORT OF THE EXPERIMENT 
STATION, PERADENIYA. 


( From ISlh April lo IStJi June, 1914. ) 

TEA. 

The yield lor tlie months of April and May was 11,728 lb. j^reen leaf 

the price cents. 

The dadaps on plots 144 and 149 have been pruned. Tlie ^.jreen material 
vvliich \vei.^hed 1,876 and 2,490 lb. respectively was mulched in alternate lines. 

On idot 147, the I'l'phro'sia cnndidu has been supplied. 

1,121 vacancies in tlur M inipnri Indigenous plots 146 — 150 have been 
supplied with one \ear old stumps purcliased from Kotiya^^ala Kstate. 
Boj^awantalawa. 

On plot 150 the old Albi//ias have been lopped weii^hin^^ 5.073 11:. 
and new plants planted to take their place next year. 

* CACAO. 

Two rounds of picking have been completed, the spring crop bein)» of 
average quantity. 

The autumn crop is settinj^ vveil. 

The lower branches of the dadaps haVe all been lopped ofl'. Next >ear 
it will be advisai'ile to leave these lower branches and lop the tops as the trees 
are becomii\c[ too tall. 

Plots 63—67 of youii^ cacao have been maiuired accordin^^ to tlie 
experiments instituted b\' Du. Lock, except that instead of trenchin.e: between 
the rowsor broad-c,'istin.U and disc-liarrowin^, the manure has been applied 
to each tree in half-chn le, at a distance of four feet. This has been necessarv 
o\vin)4 tin" fact that the branches of the trees now prevent haiKuvin^. 
Further, on the middle trench bein,it du.ii;, no cacao roots were found to lia\e 
reac'licd'so far, but dadap rool.> weic so plentiful that the manure would onl\- 
benelit tht*m and not the cacao. 

The unshaded plot has been supplied with younj^ plants from Xo.2 tree 
and a heavy shade of TepJirosia candidn planted. 

Cacao dryin^i has been carried on with considerable difliculty, as the 
shed is under repair. 

COCONUTS. 

All the coconuts under manurial experiments have been clean-weeded in 
a 6 foot rin^ and the plots cleared of all bush. 

Dk. Frikdkkichs visited the two traps laid down and found about 100 
larvie of the rhinoceros beetle in each. He advised that rou^jh stone or brick 
walls would be better than the loj^s, because the larvie attack the latter and 
this would necessitate destroyin/^ these lo|»s each time. He also stated that 
the trapsshould be du^;^ up, thelarvm destroyed and the decaying matter burnt, 
every three months at most, and the traps then relaid with fresh material. 
Six traps with stone walls have now been .set in the > 01111^4 coconut plots. 

Holes were dynamited, left exposed for three weeks and on June 15th 
were supplied up with 100 youn^ palms three feet hi^^h from nuts laid down 
last April. 100 more plants are wanted. Nuts have been obtained from 
Goluapokuna Estate, Negombo. and set out in a nursery. 

One young seven-year old palm in plot No. 53 is bearing 15 bunches with 
a total of 140 nuts, or an average of 9 per bunch. 
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Holes were also dynamited in the old coconut plots and 80 one-year old 
palms planted, the plants beinji obtained from our own selected nuts. 

RUBBER. 

All the new plantations have been supplied with stumps from our own 
and Henerat^oda nurseries. 

The Tephrosia Candida in all plots was cut at the beginninj^ of June and 
mulched, and all vacancies have been resown. 

Plots 14 and 15 have been sown broad-cast with Indigofcra arrccta and 
harrowed, ana plots 73 — 76 with Croialaria incana. 

VANILLA. 

Those flowers that were fertilized have set very well and the pods look 
very healthy. 

FRUIT AND SHOW PLOTS. 

These have all been sown with various ^leen-manure, vcj^etable and fruit 
seeds. The untidy piece of old fort earth-works near the olhce has been 
cleared, shaped, turfed, and planted with ornamental shrubs to serve as a 
monument to the Portuguese who were massacred there. 

GRAINS. 

Four varieties of Sudan Dura have been received from Khartoum. The 
line seed arrived in splendid condition and has been sown both by hand 
1 foot apart (about 8 lb. per acre ) and broad-ca.st (same amount ) and liarrowed 
in. It is germinating exceedingly well. Seed has been sent for distribution 
to Drieberg and to Mr. Harbokd. 

Several varieties of maize and Kaffir-corn have also been sown, as well as 
beans, grams and ground-nuts. 

The 4 months’ paddy was sown on May 20th. 

BANANAS. 

Now that the rains have set in, the bunches of fruit have begun to swell 
and will soon be ready for cutting. A few ripe bunches of Sunuindcl have 
been cut and when thorougliK ripe have been cut into slices with a thin 
bamboo and sun-dried to make banana-figs for which there is ciuite a demand, 
besides being a method of utilizing an over-supply of ripe fruit. 

A disease has made its appearance and has spread considerably, The 
same disease exi.sts in the coolie.s’ gardens from wliich many of the suckers 
were taken. The disease is under investigation. 

DRAINS. 

About 10 acres of newi>- cleared land has had to be drained. In 
those plots ( 18, 19 and 20) intended for part of the collection of economic 
products, it was found the land formed a cup with no natural exit for the 
water. A drain 10 feet deep and 50 feet long has therefore been cut, in 
order to allow the water to escape. As all this land has long been water- 
logged and soured, 500 lb. per acre of lime has been broad -ousted over it and 
the land thoroughly ploughed and harrowed. With this treatment, the land 
should soon be brought back into condition. 

LABOUR. 

Now that the planting season has begun, the pinch of our small force has 
been very severely felt and the work much handicapped. As we do not 
belong to the Ceylon Labour Commission, the difficulties in the way of our 
obtaining more labour are considerable. The Head Kangany, however, is 
leaving for India and will endeavour to bring back some forty coolies with 
him. 

D. S. CORLETT. 
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THE CEYLON PEASANTRY. 


BY R. CHELVADURAI PROCTOR. 

To understand the ways ot tlie hulk of the population of Ceylon, study 
nvciv well be begun in the paddy lield. It would appear on close examination 
that the characteristics of the people— their religious feelings, civic sense, 
social outlook, and standards of personal honour — are expressed or reflected 
through the various processes of their industry. Truly the industry has been 
the means of slowly modelling the character of the man, who, while 
responding to its influences, has, in his turn, left his own imprint upon it. 
Various as are the conditions of climate, soil, etc., the halnts of the people 
show a correlation with them, while racial differences have set their own 
seal upon the various processes of the industry. Thus it happens that in 
this small Island of ours we do not meet with uniformity either in method, 
or in ceremonies, or in customs, of tlie people who follow the same industry 
in life. 

What a difference one notices in tlie formation of beds of the paddy 
fields in two districts : the North and the Central Province. In the former 
district, they are rectangular, formed with straight ridges, while in the latter 
they are of various shapes, the distinctive feature being that the ridges 
correspond to waves of rolling waters. The reasons for the difference may 
be obvious, but one’s curiosity is lieiglitened when one notes a similar 
difference characterising the enclosing of lands for residences in both the 
countries. Wavy ridges again appear to have their counterparts in the 
meandering jungle paths in Kandyan villages, while the lanes in the North 
run straight as are the ridges of fields there. 

In the measuroment of lands, the extent indicated, say, by the amunam 
is not a tixed measure e<iual to ,^0 many acres, but varies according to 
districts, being rather a measure of the crop to be raised from it than of the 
land. 

If the agriciiUiiral implements of different districts, say. Nikaweretiya, 
Anuradhapnra, Jaffna and Kandy be examined and compared, they will 
show differences, the nature of wiiich will be in a general way explained by 
climatic and soil differences, as also by the physical fitness t^f tlie people 
using them. 

The Irrigation rulc.s, which arc but a collection of customary rules, 
recognise the differences in aptitudes and capacities of the people inhabit- 
ing the various districts. 

In the methods of cultivation, j.iffna is keenly infctisive : yet the agricul- 
tural terms and aphorisms that have been transmitted hark back to a time 
when the extensive method must have been the rule there. 

In the Metayer (Sinhalese Xwde. Tamil Vara) system, tlie details of 
division of produce vary considerably in different districts, explaining the 
economical and sociological conditions peculiar to each district. 

Yet amidst these differences it is easy to discern that the purpose and 
ideals of the peasantry as a whole are one and the same tending to reach 
the same goal. 

A village field with its tank and appurtenances cannot fail to strike a 
student in the light of a historical record of the village. At a glance an 
estimate of the village community can be formed : its past condition, 
vicissitudes, and its present communal strength. To follow the village 
community at work from the time of sowing till the sharing of crop is full of 
interest, Giiltivation commences with religious ceremonies and prayers. The 
ceremonies hive been the subject of many learned papers read before the 
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local branch of tlie Royal Asiatic Society, yet the subject has not been 
e-xhausted. More interestiiij^ than religions ceremonies are the social and 
civic functions attending; the cultivation. Durin)' season of cnltixation the 
held pre.sents the appearance of a festive occasion. Especially is this the 
caseat harvestinjj time, when the whole village turns up. Men fall into work 
in the order of precedence assigned by aKe-loiiu custom. While at work, 
heroic souks and ballads are sunK sometimes to the accompaniment of tom- 
tom, the sickle keepiiiK time to the tune. The children serve betel and 
beveraKes. The women are busy cookiuK meals for the community. Work 
proceeds in the spirit of holiday-makiiiff. After the day’s work is done, 
dinner is served to the party who sit in the order of precedence attachiiiK to 
each caste. 

The division ot crop at the threshiiiK floor is sugKestive of the civil ideal 
of the peasant population. The priest, the headman, the artisans, the dhoby, 
the barber, the tom-tom beater, the poor of the villafie— all come in for their 
"shares.” In the Kivinu noblesse oblige k n mow potent consideration than 
prolit of business. KeliKion, education, Kovernment, handicrafts, charity — all 
.seem represented at the peasant’s threshiiiK lloor. 

But new times new manners. The old family ties and communal 
attachments are becoming loosened, beiiiK supplanted by c.ish-ne.xus, and 
men are llockiiiK into estates and towns in search of employments. WaKes 
are low, while cost ol liviiiK is risiuK. The problem must be faced and 
solved. We appeal to the educated classes to take an abiding; inteiest in the 
concerns of the peasantrv. 
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THE WAX PALM 

A New and Promising Cultivation of 
great importance to all Tropical Planters. 

'I'lie Wax Palm (Copernicia cerilcra) produces the valuable Carnauha 
Wax; this true acroinmodates itself easilv to climate and soil and can he 
interplanted with cotton, food or fodder plants, ^^reen manure, etc. To Coffee, 
Cocoa, Rubber, etc., it offers shade, but at the same time it allows snfticient 
liuht and air to pass to the trees below, 'riierefore the Wax Palm is not only 
a very uhLeful but also a prohtable acejuisition. 

For trials we supply on receipt of 7 shillin^^s and 6i/., 75 seeds as 
sample of no value under re^^istration, postage paid ; on receipt of £> 4, we 
forward 10 lb. seeds by parcel post, postage paid to all countries. 

Detailed Instructions for Cultivation with Every Order:— 
GEVEKOHT & WEDEKIND, Hamburg 1. 


SUGAR FROM THE NIPA PALM. 

Attention has been dr.awn in lliese paj^cs to the commercial possibilities 
ot Xipa Palm iXipa fnilimiis) which covers lar^e areas t)f swamp land in 
various parts ol the tropics. 'J'he p;dm is found widely in JFn ina, Lower 
Benj^al, the Andamans, Chittaijon.e; and Ceylon. The requirements for its 
growth and proper development are said to be few, consisting ot low rivet- 
land subject to periodic overtlow by brackish tide water. Larj^e areas of this 
character, covered almost exclusively with the nipa palm, exist in sexeral 
provinces of the Philippine Islands. The determination of the Philippine 
Government to place the manufacture of native drinks, alcohol and spirits 
Itenerajly, upon a revenue ba.sis led to some investigation into the merits of 
this palm from an industrial standpoint. The Bureau of Science at Manila, 
which took up the investigation, published in 1911 two important reports 
covering the results of their researches. The reports, which were siiinmarised 
in the Indian Tkadk Joprxal of 11th April, 1912, went to show that the 
cost of producing alcohol from the nipa palm was 2*7 cents gold per litre 
(r05 quarts) as compared with 5*8 cents per litre for alcohol from sugar beets 
at 15 per ton : 5 cents for alcohol from sugarcane at $3*25 per ton ; 3*4 cents 
from Cassava at $5 per ton ; 6*6 cents from maize at 70 cents per 56-pound 
bushel, and similar cost from other sources. 

A recent issue of the Philippinf. Journal of vScience publishes the 
results of further investigations into the possibilities of the nipa palm as a 
commercial source of sugar. A brief summary of the results will probably 
be of interest to readers who have followed the earlier investigations. It is 
shown that* in the Philippines, nipa palms produce about 40 litres (8*8 gallons) 



176 


[August, 1914. 


of Slip per tree duriiij^ an avera^^e season. A conservative estimate of produc- 
ing palms may be placed at 7S0 per hectare (304 per acre), yieldinj;^ 30,000 
litres (6,600 gallons) of juice. The nipa district in the Provinces of Biilacan 
and Pampan^a alone is estimated to contain 18,000 hectares (44,460 acres), 
and many other large areas in various islands are available for sugar mann- 
f act lire. 

The average season during which sap is available in suflicient t|uantities 
to supply a sugar mill covers approximately six months. The daily collec- 
tions reach a maximum during the second month, and gradually diminish 
after the third or fourth month. 

The average nipa sap as it Hows from the palm during the season con- 
tains about 15 per cent, sucrose, and has an apparent purity of not less than 
85. Invert sugar is present only in traces. About 0*5 per cent, of sodium 
chloride slightly reduces the purity without lowering the extraction of sugar, 
as it is classed among the non-nielassigeuic salts. Waxes, acids, pectins, and 
other foreign material arc practically absent. The sap contains active enzy- 
mes of the invertase and peroxidase types, the latter being present only during 
the final period of secretion. This peroxidase is capable of oxidizing sucrose 
and invert sugar in cither neutral or alkaline solution. 

Nipa sap may be collected without appreciable deteri(>ration in bamboo 
joints or tucinils containing lime cream and sulphite. The latter may be 
added to the lime at the mill by passing the requisite amount of sulphur 
dio.xide into a lime cream of proper consistency. The presence of this addi- 
tional preservative in the lime cream will destroy the enzymes present and 
prevent deterioration of the sap. It also avoids the necessity of further 
bleaching. The use of small funnels for conveying the inilowing juice to the 
bottom of the tiu]nils avoids stratification and results in more perl eel p>reser- 
vation. The additional expen.se attendant upon their use is slight, and more 
than counterbalanced by the resulting advantages. 

Nipa sap may be collected and delivered to a mill on a commercial scale 
with negligible loss of sucrose and decrease in pnritx’ for approximately three 
pesos (1*50 dollars United States currency) per 1,000 litres (220 gallons), 

Approximately 1 15 kilograms (253 pounds) of commercial white sugar, 
polarizing at from to 99'5^\ can be recovered from 1,000 liti es (220 gal- 
lons) of sap possessing average composition. In the opinion of tliose who 
conducted the investigations no important modilication of methods now used 
ill sugar practice will be necessary. F'urtliennore, no expense corresponding 
to the grinding of cane or the extraction of beets need be included in the cost 
of manufacture. The lack of fuel caused b\' absence of bagasse may be 
largely overcome by iitiii/ing the cheap and plentiful wood of mangrove 
swamps. Manufacturing sugar from nipa sap will be less expensix c than from 
cane or sugar beet. 

About 9,000 litres (1,980 gallons) of nipa sap will be required to produce 
1 metric ton of 96^^ sugar : therefore, a 10-ton mill runuiiig at full capacity 
will necessitate 90,000 litres (19,800 gallons) of sap daily. One hectare (2*4/ 
acres) of nipa swamp yielding .30,000 litres (6,600 gallons) of juice per season 
should produce from 200 to 250 litres (44 to 55 gallons) per day during the 
months of maximum How. Thereforet about 450 hectares ( 1,1 1 1*5 acres) of 
good producing swamp would supply such a mill operating at full capacity 
during the height of the season. Many distilleries at the present time are 
receiving a larger volume of juice per day than is required in this estimate. 
Some of the factors concerning the yield of sap per hectare and the cost of 
production cannot be accurately determined, but, it is remarked, that this 
phase of the problem has been investigated as thoroughly as possible, and 
ample margins of safety have been allowed in every case. A mill designed 
to manufacture sugar from nipa juice will also be avaikible during that portion 
of the year when no sap is flowing for refining Philippine sugars, in which 
there is a reasonable profit. 
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In conclusion the report states that a further study of the various enzymes 
present in the nipa palm is in progress to cleleniiirie, if possible, the exact 
nature and action of the ( ne responsible for the destruction of su^ar. — Indian 
Trade Journal. 

NOTES ON CORN GROWING IN GUAM. 

Corn (i.e. Maize. — E d.), now the ukjsI important food crop in Cuam, 
has been ^rown and utilized for food purposes for a period of more than 200 
years. The original introduction of corn into Guam is said to have been 
made from Mexico, where it had j^rown under climatic conditions not 
wideh' different from those which obtain in Guam, Now at least this old 
strain shows much jireatei adaptation to local environments than the hij^hly 
improved varieties ^rown on the mainhiiul of tite United States, which do 
not succeed in Guam. Prior to introductions recently made by this station 
there was but a single variety j^rown on the island, a hard, ilinty, w liite corn 
with broad, shallow grains and a lar^e wliile cob. 

Tlure arc two j^eneral corn-plaiitin*^ seasons. The principal crop is 
planted in April or May, dependent on lavourable weather conditions, and 
the crop develops in the season of C(.)mparatively li^^ht rainfall preceding the 
excessively wet period. It reaches matin ity in about four months from 
plantinj^. A second important crop is planted in November or December, 
following the period of heavy rains, and matures during the period of 
diminishing rainfall. In addition to these two principal ciops a limited 
quantity of corn is planted at various times throughout the year, these 
plantings being largely controlled by special conditions which in tlie dry 
season furnish a water supply from underground seepage or uiuisually good 
drainage in the season ol heavy rains. 

The cultural metliods employed in growing the corn crop in Guam are 
of the iiKjsl primitive nature. Thefosinois almost the only tool used. It 
is employed to remove vegetation from the land in preparation for planting 
and in cultivating the crop by the occasional removal of weeds with a 
simultaneous stirring of the surface soil. An iuteresting feature in the 
cultivation of corn in Guam is tlie custom of breaking or doubling the stalk 
just below the ear when the latter has reached a condition of maturity by a 
partial hardening of tlie grain. This opcr.uion leaves the ear with the point 
lianging downward and has the effect of hastening the maturity of the crop 
and prevents the collection of water under the husk, where in the natural 
poiilion it would be retained, causing germination or decay of the grain. 
In a climate characterized l\v lii.gh temperatures and heavy rainfall such as 
obtain in (jiiam some protective measures are necessary to prevent general 
loss to the crop, and tliis practice of doubling the stalk is both simple and 
effective. Observations on the amount of labour reciuircd to perform this 
operation have been recorded at this station, and these indicate that a man 
working in corn of average stand and growth will double an acre in four 
hours. 

Corn is not allowed to dry in the held, but is gathered and shelled 
before drying. This practice renders machine shelling impossible, and the 
entire product of the island is shelled b ’ hand. As an evidence of the un- 
cured state in which corn is gathered a shrinkage equal to 31 per cent, of 
the original newly husked corn has been noted at this statiiai during the 
process of drying. An acre of corn grown at the station produced 2775 
bushels of corn in Guam. Corn is bought and sold in terms of ** tinajas,” 
a measure equivalent to about 98 pounds, or less frequently in “ kabans,’’ 
each of which is equal to about 154 pounds. Prices demanded generally range 
from #1 to $2 United States currency per tinaja. — Annual Report of the 
Guam Agric. Exft. Station for 1912. 



178 


[August, 1914 . 


MARKET RATES FOR TROPICAL PRODUCTS. 

( From Uwia & 'Pea{$ Lakit Monthly ^iiats^Cuni^ 


QUALITY. 


QUALITY. QUOTATIONS. 


ALOEIS, Socotrine ewt. i Fair to fine 
Zanzibar & Hepatic „ ! Common to good 
ARROWROOT (Natal) lb. Fair to fine 
BEES* WAX cwt. ; 

Zanzibar Yellow „ Slightly drouy to fair 
Eail li^ian, bleached 'Fair to good 

„ unbleached {Dark to good genuine 

Madagascar .. ' Dark to good palish 

CAMPHOR, Japan lb- ;Refined 

China cwt. {Fair average quality 

CARDAMOMS, TuticorinlGood to fine bold 
per lb. Middling lean 

Malabar, Tellicherry „ Good to fine bold 
Calicut „ ' Brownish 
Mangalore „ Med Brown to good ba 
Ceylon, Mysore .. Small fair to fine plump 
Malabar „ i Fair to good 
Seeds, E. I & Ceylon „ Tairtogood 
Ceylon **Long Wild" „ {Shelly to good 


Mangalore „ Med Brown to good bold 
Ceylon, Mysore .. Small fair to fine plump 
Malabar „ i Fair to good 

Seeds, E. I & Ceylon „ {Fair to good 
Ceylon **Long Wild" „ Shelly to good 
CASTOR OIL. Calcutta,. jGood2nds 
CHILLIES, Zanzibar cwt. {Dull to fine bright 
Japan „ {Fair bright small 

CINCHONA BARK. -Ib.iCrown, Renewed 

Ceylon Org. Stem 

Red Org. Stem 
1 Renewed 

I Root 

CINNAMON. Ceylon I sts.; Good to fine quill 
per lb. 2nds. „ „ 

3rds.l .. „ 

4ths. ., ,. 

Chips,{Fair to fine bold 

CLOVES, Penang lb. Dull to fine bright pkd 


Dull to fine bright pkd. 

Amboyna Dull to fine 

Zanzibar „ Fair and fine bright 

Madagascar „ {Fair 

Stems Fair 

COFFEE ^ 

Ceylon Plantation cwt. Medium to bold 


Liberian 

COCOA. Ceylon Plant. 

Native Estate 
Java and Celebes 

COLOMBO ROOT 


Fair to bold 
Special Marks 
Red to good 
Ordinary to red 
Small to good red 
Middling to good 


CROTON SEEDS, sifted,. Dull to fair 


CUBEBS ,. . 

GINGER, Bengal, rough , 
Calicut, Cut A , 
B&C . 
Cochin, Rough , 


Ord. stalky to good 
Fair 

Medium to fine bold 
'Small and medium 
I Common to fine bold 
Small and D’s 


Japan „ IJnsplit 

GUM AMMONIACUM ..lOrd. Blocky to fair clean 
ANIIMI, Zanzibar {Pale and amber, str. srts ; 

; ,. „ little red; 

„ {Bean and Pea size ditto 
„ Fair to good red sorts 
„ ; Med* and bold glassy sorts! 
Madagascar „ {Fair tqaood palish 
,, red 

ARABIC, E. I. & Aden „ lOrdinaty to good pale 
Turkey sorts „ ! 

Ghatti „ {Sorts to fine pale 

Kurrachee „ Reddish to good pale 
Madras „ 'Dark to fine pale 

ASSAFCETIDA Clean fr. to gd almonds 

com. stony to good block 
lb. Fair to fine bright 


MYRRH, Aden sorts cwt. Middling to good 
Somali „ 

OLIBANUM, drop „ Cood to fine whit 


pickings „ 
siftings „ 

INDIA RUBBER lb. 

Ceylon, Straits, 

Malay Straits, etc. 


to fine white 
Middling to fair 
iLw to good pale 
'Slightly foul to fine 
iFine IVa smoked sheets 
Crepe ordinary to fine 
Fine Block 
Scrap fair to fine 


£7 10. a £7 15/ 

£8i0/a£812/6 
£6 5/ a £7 
17 15,' a £82/6 
17 a 1/8 
155/ 

5/9 a 6./ 

4,8 a 5/4 
5/9 a 6/3 
3/9 <,5 3 
4/ a 6. 4 
4, a b!4 
3,2 a 3/4 
:4, a 4/3 
213 a 3/6 nom. 
l\d 

50,. a 60/ 

60,' a 70' 
3jlda7d 

2d a 6d 

Tida4.id 
3d a 5id 
Uda4d 
i/3 a 1/9 
1/2 a 1/7 
l;l a 1/6 
l;al/3 
2d a 4d 
La 1/2 
lOda IO.Jd 
5(tda6id 
7d 
2d 

Nominal 

63ia80/ 

81 'a 88/6 

73/ a 80/6 
42/ a 68/ 

30s a 93s 
15/ a 22/6 
42/6 a 47/6 
130.; a 150/ 

19- 

75 a 85/ 

35/ a 74/ 

22 6 a 27/ 

20, 

201 

40's a 72s 6d 
£l4IO/a£l6IO/ 
I{£lla£l2 
70/ a £11 
l£8IO/a ilOtOf 
H£5 10/ a £7 5/ 
£4 a £8 
£4 a £7 
26/ a 32,6 
37/ a 57/6 
,17 a 27/ 

22/6 a 32/6 nom. 
20/ a 30/ noth' 
£6d£5i0/ 

40a a £5 
6d a 1/5 
57,6 a 67/6 
52s6da55i 
45s a 50s 
35s a 40s 
15/ a 27/6 
il8*a25s ‘ 

:2.4 

.2121 

2.41 

1/8 a 1/9 : 


INDIA RUBBER lb. 
Borneo 
Java 
Penang 
Mozambique 

Nyassaland 

Madagascar 


{ New Guinea 
INDIGO, E l, Bengal 


MACE, Bombay & Penang 
per lb. 

Java 

Bombay 

NUTMEGS.- lb. 

Singapore & f^enang 


I Common to good 
iCood to fine red 
ILow white to prime red 
Fair to fine red ball 
Sausage, lair to good 
Fair tonne ball 
iFr. to fine pinky & white> 
iMajunga & blk coated 
I Niggers, low to good 
'Ordinary to fine ball 
Shipping mid togd. violet 
jComuming mid. to gd. 

I Ordinary to middling 
{Mid. to good Kurpah 
iLow to ordinary 
.Mid. to fine Madras 
I Pole reddish to fine 
{Ordinary toLir 
1 „ „ good p.»le 

{Wild 

64’s to 57*5 
■|80‘s 
110*1 


!9daI/3 
1 1/3 a 1/6 
9dal’4 
l/9«2/I 
1/9 a 2; 

11/9 a 2/ 

14 a 1/6 

III a 1/2 
|6dal/6 
11/4 a 1/7 
i3s3da3s8d 
2i9da3s2d 
2i 4da2i9d 
Is lid a 2s 3d 
Is6dals9d 
;l/ila2;9 
2/4 a 2/6 

12;a2'2 

■2i I a 2/4 


m a lOid 

7id 

ibid 


NUTS, ARECA cwt. 'Ordinary to fair fresh 

NUX VOMICA. Cochm Ordinary to good 

per cwt. Bengal .. 

Madras ., ,, , 

OIL OF ANISEED lb Tairmerchmtable 
CASSIA According to analysis 

LEMONGRASS oz. .Good flavour & colour 
NUTMEG „ i Dingy to white 

CINNAMON „ Ordinary to fair sweet 
CITRONELLE lb. Bright & good flavour 
ORCHELLAWEED cwt;,. 

Ceylon ,. b air 

M^agascar „ .rair 

Zanzibar .. fair 

PEPPER-(Black) lb. , 

Aileppy & Tellicherry fair 

Ceylon „ „ 'Fair to fine bold lieav; 

Singapore. 


r to fine bold heavy 


Acheen & W. C. Penang IJuH to fine 
(White) Singapore „ fair to fine 
Siam fair 

Penang „ {fair 
Munlok „ fair 

RHUBARB, Shenzi „ Ordinary to good 

Canton .. Ordinary to good 

fligh Dried,, {fair to fine Ifat 

{Dark to fair round 

SAGO, PEARL, large-cwt Fairtofine 
medium ■ i 
small • U" 

Flour . {Good pinky to while 

SEEDLAC cwt.'Ordinary to gd. soluble 

SENNA, Tinnevclly lb. i Good to fine bold green 
{Fair greenish 
{Common specky 8{ sraal 
SHELLS, M. o' PEARL-!. „ ,,, 

Egyptian cwt. Small to bold 
Bombay „ { .. 

Mergui „ Chicken to bold 

Manilla .Fair to good 
Banda „ i^^oris 

Green Snail ,. {Small to large 

Japan Ear „ ; I rimmed selected smalt 


Mergui „ Chicken to bold {£8 1 2/6 a £ 

Manilla „ .Fair to good £7 l7/6a L 

Banda „ i^oris 30 nom. 

Green Snail ,. {Small to large 7U a 85 

Japan Ear „ ' I rimmed selected smult i 

to bold 47,- a £5 15/ 

AMARINDS, Calcutta... 'Mid to fine bl’k not stony ; 14; a l5' 
per cwt. Madras 'inferior to good '6/ a 1(1 


72 6 a £6 

85; a £6 10/ 

£8 12/6 a £145/ 
£7 l7/6a 13 10, 
30 nom. 
7U,n85 


per cwt. Madras 'inferior to goo 
rORTOlSESHELL- 
Zanzibar 8c Bombay lb. Small to bold 
Pickings 

TURMERIC. Bengal cwt. Fair 

Madras „ Finger fair to 
Do. .. Bulbs ., 
Cochin Finger fair 


i Plantation |l/i0 

'Fair II to ord. red No. l.{i/3 a 1/6 
I II « II 1.-2 a 1/4 


Small to bold 112/ a 26/ 

Pickings (6/6 a 19; 

cwt. Fair 12/ a 13/ 

IS „ Finger fair to fine bold 114/ a 16/ 

.. Bulbs „ [bright 12/ a 13/ 

\ Finger fair 13, nom, 

Bulbs ., II 6 a 12; 

lb., 

Ills. lGd.cryitaIlized3ia8.iin. 9;6a 15/ 
2ndi. IFoxy & radish 3i|a „ 9/ a 1 21 
3rdi Lean and inferior 9/a9;6 

lbs. Fine. pure, bright 2/7 


VANILLOES- lb. 

Meuritiui <■.] I its. jGd.cryitallized3ii 
Midageicar ^ 2nds. IFoxy 6l reddish H 
Seychetiei ...J 3rdi {Lean and inferior 
VERMILLION ... lbs. Fine, pure, bight 
[WAX. Japan, iquarei cwt. IGood white hard 



NOTICE 

TO SUBSCRIBERS TO THE TROPICAL AGRICULTURIST 

The Tropical Agriculturist is the orf^an of the Ceylon Agricultural 
Society and is distributed among members free of extra cost the 
only charge being the membership subscription of Rs. 10/- for 
local subscribers and Rs. 15/- for residents outside Ceylon. 

2. Any one once joining the Society becomes liable to pay 
the annual subscription as it falls due unless his resignation is 
sent in to the Secretary a month before the end of the year. 

3. The Society’s financial year runs from January to 
December, and subscription is payable in advance for this period 
members joining later than January receiving copies of the 
journal from the beginning of the year; subscriptions must there- 
fore be calculated on the annual basis, for 12 months from 
January 1st of any year. 

4. Anyone ordering the Tropical Agriculturist becomes ipso facto 
a member of the Society and will receive the journal un- 
interruptedly unless notice is received at least a month 
before the end of a year. 

5. In exceptional cases subscriptions are received as a 
special concession for a certain fixed period; but such 
subscribers are expected to notify a month before the expiry 
of that period if the journal is to be stopped; otherwise the 
journal will continue to be sent and the subscriber will be liable 
for the subscription due for a further period of 12 months. 

N.B. As has been already announced, the subscription has 
been fixed at Rs. 10/- p.a. for local residents, and 
at Rs. 15/- for residents outside the Island. 

C. DRIEBERG, 

Secretary, C.A.S. 


Peradeniya, 1st September, 1914. 
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FROXTISPIECE. 


The frontispiece is a reproduction of a photoji^raph of those present at the 
annual meeting of the Ceylon Agricultural Society held on August 1 1th at Queen’s 
House, Colombo. The photoj^naph was taken to commemorate the tirst decade of 
the existence of tlie Society which was founded by Sir Heni N Hlake in 1904, fostered 
In’ his successor Sir Henry McCallum and now receives the encourajiinj.r suppcMl of 
Sir Robert Chalmers. Be^dnuinji with less than 100 members its roll ot subscribers 
has now swelled to 1881. 

The back row in the photoj^raph is made up of members of the staff of 
instructors and clerks, some of whom were unavoidably pievented from bein^.^ 
present. 

The most conspicuous absentee is the Director of Ai^ricultuie (Mr. R. N. Lyne) 
who was at the time on his way out troin England after representing Ceylon at the 
Rubber and Allied Products Exhibition. 

The following is a key to the photoj^raph, reading from left to rij^ht : — 

Capt. I^iync. 

Kront Kow : R. Chelvadurai-f^roctor. Interpreter Miidaliyar; Meedeniya Dissawn: H. L. De Mel. 

J.P.. M.M.C.", Hon. Mr. L. \V. A. de Soysa, Acting M.L.C.; Sir I'onnambalam 
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UNLIMITED LIABILITY. 


One of the cardinal principles of Co-operative Credit, at 
least as rej^ards the small village Society, is unlimited liability. 
Unless each member realises that the whole of his goods are 
pledged, not only for his own liabilities but for all the liabilities 
of the Society, it is difficult to secure his personal interest in the 
Society to the extent which real co-operation calls for. Individ- 
ually, the smaller members have no credit, and it is only by 
combining and agreeing to joint liability that they are able to 
obtain money on easy terms. The actual value of the small man’s 
possessions may not amount to much, but the idea that he may 
lose them all is just as formidable to him as to his richer 
neighbour. 

Unlimited liability provides the incentive for each to under- 
take the primary duty of a member of a Co-operative Credit 
Society, i.e., that of watching his fellow-members Such a Society 
does not pay inspectors or subscribe to a local “ Stubbs’ Gazette” 
in order to ascertain the comparative solvency of its members. 
That work must be done by the members themselves. Each 
member must make it his business to know whether the loans 
given are applied to the purpose for which they were grantc'd, 
whether they are repaid at the proper time, or any other details 
which would affect tlie welfare of the Society. The position was 
described in plain words by a member of the first rural co-opera- 
tive credit society in Italy, “ we are a hundred persons, who 
watch one another like spies ; it is not possible that any one of 
us should fail in his duty.” 

In Ceylon, objections to the assumption of unlimited liability 
usually come from those wealthier and philanthropic persons who 
have become members of a society in order to provide it with 
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the initial capital. They are quite prepared to risk a few hundred 
rupees for the benefit of their poorer neighbours, but they do not 
wish to be involved to an unlimited and unknown extent. This 
objection is quite natural, though further consideration will show 
that there are possible ways of meeting it. 

It must be remembered that so long as the Society’s funds 
are raised only by subscriptions from the members, no liability 
attaches to any member except as regards the money already 
subscribed. The Society is dealing with its own money and does 
not incur further liability. Even when the Society receives 
deposits, the position is exactly the same, if deposits are taken 
only from members. The unlimited liability only comes into 
play when money is borrowed by the Society from outside 
sources. 

There are several ways in which the wealthier member can 
protect his interests and make the unlimited liability harmless 
to himself. He may secure, by Resolution at a General Meeting, 
a limit to the use to which the unlimited liability is to be put, or 
to the amount of loan to be given to any person, or to the 
collective amount of business. Again, the support of such a 
member is presumably desired, and he will be able to enforce 
his wishes by threatening his withdrawal from the vSociety if he 
does not approve of its transactions. This of course assumes 
that he takes an active part in the management and is thoroughly 
conversant with all its business. Indeed, if he does not take 
such an interest, it is questionable whether his membership is 
desirable. One of tlie sacrifices demanded of the wealthy sym- 
pathiser is that he should assist in educating the villager in the 
principles and aims of co-operative credit. Unless the villager 
realises that ultimately he must manage his own Society and be 
independent of philanthropic membership, co-operative credit 
will be non-existent. 

One is tempted to suggest that the wealthier sympathisers 
with the movement should form independent Central Societies, 
with the object of lending money at a low rate of interest to the 
small village Societies. The disadvantages of such a procedure 
in the present state of Co-operative Credit in Ceylon are twofold. 
The villager would be deprived of the direct assistance of the 
only people who can teach him what co-operation really means, 
and in the absence of that teaching he would inevitably look 
upon the Central Society merely as a charity organisation and a 
perennial source of doles. 


T. P. 




CEYLON PAVILION. 




September, 1914.] 


181 


RUBBER. 



NEW USES FOR INDIA RUBBER. 

India rubber is the Jacob, the supplanter, of the industrial world. 
Rubber hose dispossessed hose of leather, the rubber-covered golf ball drove 
out the “gutty,” the motor banished the horse. No industry or profession 
but has shown rubber supplanting some time-honoured object. Take, for 
example, the case of King David as chronicled in the first book of Kings. 
“David was old and stricken in years and they covered him with clothes, 
but he gat no heat.” Then his servants got a young maid who lay in his 
bosom to warm him. This system presumably prevailed among elderly kings 
until 1850 or thereabouts, when india rubber in the form of the hot water 
bottle supplanted the feminine heat supplier, and has done so to a degree, 
ever since. 

Industrially it has insinuated itself everywhere, displacing wood, metals, 
fabrics and onl>' rarely making a new^ and original use for its w'onderfully 
adaptable self. It was its costliness only that kept it from further en- 
croachment. 

With rubber at a shilling or twenty-tive cents a pound (and that is 
where it is said to be going), the great expansion in its manufacture will be 
in the line of further and greater encroachment. 

Let’s afield with fancy and picture its progress : 

The growth that will come in automobile and motor truck tyres has 
already been forecasted, but the impetus to be given to other established 
lines does not seem to be appreciated. All will grow greatly. The only 
obstacles are the increasing cost of labour — which is the most serious — and 
high prices for fabrics, solvents and ingredients. 

INDIA RUBBER LEATHER. 

In footwear of leather, rubber has already made itself a factor. 

Aside from the cements used in channeling and filling, the rubber heel 
and sole have displaced ejuite a percentage of those made of leather. With 
low-priced, high-grade rubber, leather in soles for footw^ear, material foi 
trunks, straps and a score of other uses, including machine belting and 
In messes, is sure to give w^ay to its more adaptable rival. As for shoe 
uppers, leather is used theoretically because of its porosity that allows heated 
air to escape and absorbs perspiration — this in spite of the fact that the 
leather is filled with oil and blacked and varnished. It is quite possible that 
a mixture of fibre and rubber will appear that will be cool, odorless and 
blackable. 

As for patent leather, it is sure to be supplanted by a smooth, glossy- 
surfaced rubber product on a cloth backing that will not ci*ack and will be 
far cheaper than the high-priced leather products. This will open a field 
in footwear, shopping bags, ladies^ belts, etc,, etc. 

Indeed, wherever leather is used to-day rubber will soon prove a for- 
midable rival. 
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INDIA RUBBER LUMBER. 

Mats, matting and of India rubber are already extensive factors in 
home, office and factory fiirnishinjj. But why not flooring of hard or semi- 
hard rubber? As has been proved in tests of tiling wear, it will outlast stone 
or vyood. It can be made in any colour. Certainly at the present price of 
hardwood flooring, with rubber at 25 cents a pound, it could compete. Nor 
would it need varnishing, waxing or oiling — simply polishing. It could 
easily be moulded with a semi-hard lower side for nailing and be matched and 
furnished in strips of any length or width. It would be practically fire- 
proof, and not inflammable as is varnish -covered wood, and w'ould neither 
swell nor shrink, as it would be moisture proof and vermin proof. For a 
white-ant country it would be invaluable. In cabinet work, hard rubber 
veneers to imitate ebon\', mahogany, bog oak or any of the darker woods 
are easily made and the richest effects secured. For furniture solid mahog- 
any sideboards, tables and chairs may be superseded by those made of 
hard rubber. 

In other words, hard rubber lumber is in sight — the lumber sawed, 
planed and turned ;is lumber is to-day and the sawdust not a waste product 
but moulded into new lumber, and the furniture or panels or flooring after 
use returned to the mill that made them, and these, too, made into just as 
good hard rubber lumber as when first manufactured. 

Better than rubber roofing will be the fibre and rubber shingles of the 
future. If the underwriters are fussy the fibre may be asbestos or the 
compounding ingredient infusorial earth. 

Boat builders (wooden boats) have trouble with their lumber. When 
hard rubber lumber is available they will rejoice. It will be hard on those 
who copper sheath, or sell Anti-Teredo paints ; for the busy water borer w ill 
not touch rubber. 

Speaking of hard rubber lumber, wdio can say that a factory for turning 
it out will not one day be established in Singapore, to make boxes in w'hich 
to ship rubber ? The boxes of course to be sawed up into short vulcanite 
sheets for insulation woi k, once their duty as rubber carriers is finished. At 
least it would not be difficult to make wooden boxes with a thin coating of 
hard rubber vulcanized to the wood, forming a clean anti-sliver coating. 
Such boxes could easily be ventilated and should find use when empt>'. 

Great European ports send to South America for Greenheart logs to 
build their docks, and a costly product it is. Iron columns covered with a 
thin film of hard rubber should be cheaper and far more durable. So, too, 
the protection of iron and steel in scores of places w^here they perish from 
oxidation would prove a simple, effective solution of this evil. 

SEMI-HARD PIPE. 

As liquid conductors there is a possibility that semi-hard rubber piping 
may compete with copper and lead pipes. So, too, lead armored cables may 
give way to those coated w'ith senai-hard rubber. The product would be 
just as flexible, much lighter, and cheaper. 

INDIA RUBBER WOODENWARE. 

In the line of sports will come hard rubber golf clubs, cricket and base- 
ball bats, fishing rods, polo mallets and balls, and so on. The city policemen 
will no longer use a club of locust wood ; it will be of hard riibber. And 
this will extend all througfi the line of wooden ware where anything especially 
tough, flawdess and fine is required. 
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RUBBER LINOLEUM AND OIL CLOTH. 

Speaking again of floor coverings, oil cloth and linoleum as such cannot 
exist once rubber is really cheap and plentiful. Every rubber manufacturer 
knows that a pound of Para rubber will go as far in compounding as ten 
pounds of boiled or oxidized oil. The oil costs, say, seven cents a pound, 
and rubber at less than four times that price will certainly dispossess it. 
Then, loo, it is more flexible, easier to work and far more durable. 

Artilicial leathers are likely to hnd it diflicult to compete with the rubber 
product that will come in with low-priced rubber. Indeed, all of the rubber 
counterfeits made of cellulose, celluloid or casein, whether soft or hard, are 
likely to find that the original will be preferred just as soon as it is 
the cheapest. 

RUBBER SOUND DESTROYERS. 

India rubber as a deterrent to noise has gone far. It will go farther. 
The rubber-shod taxi-cab has stilled the echoing klipperty-klip of the fiat- 
footed cab horse. It should be used to silence the clash and clatter of the 
modern city electric car and the jar and clamour of elevated and subway 
trains. In a score of industries it is needed — as cushions under modern 
printing presses, laundry machines and other city nuisances. 

Would it not be possible also to still the shrill clatter of the thousands 
of shuttles in great weaving plants by the use of rubber.^ 

The boiler maker certainly needs some sort of rubber silencer for his 
work, and the pneumatic riveter will not be perfect until rubber cushions 
absorb tliC far reaching sound of its blows. 

When this is accomplished and the day of deliverance comes, every bell 
in Christendom should send out its peal of praise — with soft rubber tongues. 

RUBBER GLUE AND MUCILAGE. 

Into the broad field of glues, mucilages and other adhesives will a great 
variety of new rubber cements force their way. The only deterrent will be 
high cost of solvent. But with low’-priced Hcrea rubber and the consequent 
fall in the price of rubber scrap, that will be melted or distilled, and new 
stickers and valuable by-products will be obtained that will find wide markets. 
Certainly a rubber glue that would be self-vulcani/ing and that would not 
soften and let go in damp weather would be a boon. 

INDIA RUBBER ROADS. 

Roadw’ays of rubber are ideal, theoretically, but the asphalts under 
modern manipulation are likely to be always cheaper and just as effective. 
Rubber sidewalks (once a non-slipper compound is evolved) made of scrap 
are likely one day to run for miles in the modern city. 

INDIA RUBBER PAINTS. 

These have in the past been widely advertised and sold, but they were 
oil or asphaltum at heart, not rubber. Scrap rubber is likely to furnish actual 
rubber paints and real rubber rooting. It w ill mean experiment andadjustment 
and a new series of dryers, but that should not baffle the chemist in this day 
of rubber expansion^ 

RUBBER CAR SPRINGS. 

As the price of rubber in the past increased certain products disappeared 
— the rubber car spring for example. As an assistant for the excellent steel 
springs of to-day, wdth a new and lower scale of prices it will come back, not 
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only in railway carriages, but in manifold places where cost has prevented its 
use. Wherever there is a shock there will be put a rubber spring ; wherever 
a rattle, an anti-rattler. 

INDIA RUBBER PAPER. 

Goodyear had a book with pages of rubber and fibre. Then rubber be- 
came costly and it was forgotten. For certain moisture proof papers rubber 
is certainly better than oil. In wall papers of the Lincrusta Walton type it is 
more than a possibility. Bible papers made of pure gum would be wonder- 
fully suited to certain modern creeds. 

RUBBER CROCKERY. 

It is with much doubt that I make this suggestion — that of white rubber 
dishes for the great restaurants, or bath tubs of hard rubber for the home. 
Perhaps it is as well not to encroach upon the pottery industry until rubber 
becomes as cheap as Kaolin. 

The list grows long, and this is but a beginning; there are scores of 
industries yet to be viewed, and above all the back bone of all prosperity — the 
farmer— has been neglected. Perhaps— and this is but a vague suggestion— 
if he raised his milk fed chickens on rubber latex, egg shells would cease to 
be fragile. — India Rubber World. 


ANIMAL PESTS OF HEVEA. 

Mr. E. Ernest Green, late Government Entomologist of Ceylon, read 
the following paper on “Some Animal Pests of the Hevea Rubber Tree'’ at 
the International Congress of Tropical Agriculture. He said he could only 
speak of those pests wliich occur in Ceylon plantations. Trees new^ly intro- 
duced into a country are generally free from insect pests unless those pests 
are brought with the trees. In the case of the Hevea the copious flow of 
latex if the bark is wounded, protects the tree to some extent from insects. 
But this comparative immunity does not extend to the foliage ; and in the 
case of larger animals the latex appears to be the object sought for. It 
might be thouglit that a subslaiice which when coagulated becomes rubber, 
could not be drunk by any animal with impunity, but it appears that the 
latex has no injurious effects either upon the lower animals or upon 
man himself. 

Elephants, goats, pigs, porcupines, rats are among the animals w’hich 
Mr. Green mentioned as attacking the rubber tree. The porcupine, he 
said, revels in its sappy bark. A single animal may completely strip the 
stem of a three or four year old tree from the ground level up to the height 
of two feet. If the stripping is all around the tree, of course the tree will 
die ; if only a small area on one side is attacked, the tree may struggle on, 
but it is best to remove it out of the way. The porcupine is one of the 
wiliest of animals and most difficult to destroy. He will not enter even the 
most cunningly laid of traps, and he has a keen scent for poisoned bait. The 
native villager uses a spring gun and has more success than any one else. 
The planter may watch night after night waiting his chance to shoot the 
porcupine, without the animal ever putting in an appearance ; and then a 
native may set a spring gun and succeed in killing it. 
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The bandicoot, a huge rat with powerful saw-like teeth, is a pest that 
will cut through a tree several inches in circumference. Certain species of 
slugs were first brought to Mr. Green’s notice in 1905, as imbibing the latex 
from recently tapped Hevea trees. He said that quite conceivably many 
pounds of rubber are lost in this manner. In Java, and Sumatra also, species 
of slugs have been found drinking the latex. The best way of dealing with 
those of Ceylon is to surround the tree w'ith a protective barrier of some 
strong smelling substance, e.g., saw’dust saturated with crude carbolic acid 
may be laid around the base of the tree. 

Naturally every insect that lights on a rubber tree is looked upon by the 
planter with suspicion, and small as is the list of pests it would be smaller 
still if all the merely casual visitors that are included in it were eliminated. 
Most of the enemies of Hevea are secondary pests that do not attack 
healthy trees, but the fact of their being secondary pests does not decrease 
their importance. They may complete the destruction of a diseased tree, 
wdien otherwise it w^ould recover. 

Certain species of grasshoppers attack the tree. White ants call for 
some attention, but they are not very serious in Ceylon. Nor is the 
notorious Tt'rnies gesiroi a pest there. Certain large beetles la\' their eggs 
on the ground near the trees, and the newly hatched larvie burrow^ down 
and attack the roots. 'Fhe best protector frr)m these is nitrate of soda. A 
species of longicorn, not a native of Ceylon and only recently introduced, 
has become a serious pest. 

Boring beetles have attracted more attention than any other pest. They 
are found in the stems of dead trees, but it does not follow’ that they have 
killed them. In fact, it is doubtful if these small beetles can penetrate 
the bark of a healthy rubber tree, although the fact that latex is sometimes 
found to be exuding and flowing down the stem is taken by some planters 
as proof that these insects will attack healthy trees. But there are other 
causes of bleeding. For example, dead bark may separate from the wood, 
leaving a cavity surrounded by healthy tissue. If the dead bark forms a 
cortex over this cavity and is pierced by the borers the latex will 

flow’ dow 11 the tree. 

With such a large area under cultivation it may seem astonishing that 
the list of pests is so small, and tfie increased attention being given to the 
matter makes it more difficiilt for them to obtain a foothold. But large, 
unbroken areas of a single cultivation always give conditions favourable for 
the establishment of a pest ; and it is sound policy to break up such an 
area by interplanting with other trees. By this means any disease-stricken 
area may be confined within practicable limits. 

In discussion, Mr. Whitby s<iid he much inclined to agree with 

Mr. Green that one of the functions of the latex is to act as a protective 
agent against the attacks of insects. In this connection he w^ould draw’ 
attention to a fact wdiich is not generally appreciated, viz., that the latex 
obtained from the tree after wound response has set in is of a different 
quality from that which flows on first tapping the tree. The latter coagulates 
almost immediately, but after wound response has set in the latex may 

remain liquid for some hours. Protection of the tree is not the prime 

function of the latex, but it is one of its functions. He had heard of an 
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interesting instance of this some time ago. The manager of the Tandjong 
Estate, which is largely under tobacco, found that tobacco pests swarm over 
the rubber trees, but as soon as they pierce the bark the latex exudes and 
coagulates, and consequently the pests have no iiilluence. The fact that 
latex can be drunk without injury seemed to suggest to Mk. Whitby that 
caoutchouc is not present in it as such, but there is some other substance 
out of which the caoutchouc is formed. — India Robhek Joiu^nal. 


THE BIG RUBBER TREE, SINGAPORE. 

With the first number of the second volume of the AoHiciu/ruRAL Buli.- 
KTINOF THE STRAITS AND THE FEDERATED MaLAY STATES,” 1903, a plate WaS 
published showing on the right, most of the oldest rubber trees of tlie Botanic 
Gardens, Singapore. Tliose which can be seen, counting from the extreme 
right, are numbers 1, 2, 3, 4, 5, 7, and 9 of the Gardens’ trees; No. 6 
and 8 stand a little back, and are not recognisable in the plate. The 
dimensions of the boles of these trees in the end of 1902, are given on page 1. 

Death has spread down the line from No. 5, which was blown over and 
died in 1905. Between 1905 and 1909 No. 4 died. In 1910 No. 3 died. 
And now the largest of all. No. 2 is dead. Fonics scinHosliis seems to have 
been the cause of the trouble ; but none of its fructilicatiuns have appeared. 

The trees vv^ere received as seedlings in Singapore in the year 1877, 
and were planted out in their present place soon after their arrival. They 
began to seed in 1881.^' It seems (Bulletin, ix, 1910, page 213) that some 
of the trees were tapped as early as 1889. It is recorded (Bulletin, ii, 1903, 
page 112) that between 1893 and 1902, they were very heavily lapped on 
various occasions ; but it is probable that we should not now call the 
tapping which they had heavy. Tree No. 2 was tapped again as follows : — 

18 times between March 26th and May 2nd, and May 20th and 
June 6th, 1903. 

17 times between January 23rd and February 28th, 1905, by lierring 
bones as a member of a group of trees called ” Experiment VII.” 

73 times between January 22nd and June 1st, 1906, by spirals, yielding 
14 lb. 7h oz. of dry rubber and 1 lb. 8 oz. of scrap. 

24 times between November 2nd and November 28th, 1906, b\' spirals; 
but the weight of the rubber is not recorded. 

26 times between January 7th and F'ebruary 6th, 1909, by spirals, 
yielding more or less 8 ll*>. 7 oz, of dry rubber. 

54 times between September 6tli and October 4th, and, between 
November 11th and December 6th, 1909, by spirals, yielding 14 lb. 
3^ oz. of dry rubber. 

37 times between January 2nd and February 12th, 1913, by spirals, 
yielding 1 1 lb. of dry rubber. 

29 times between December 18th, 1913, and January 30th, 1914, by 
spirals, yielding 7 lb. of dry rubber in sheets, 1 lb. of clot and 
2 lb. of scrap. 

This statement is not supported by contemporary record — Hn, 
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The tree, however, has never been tested as a rubber yielder, bein^^ 
wanted for seed-producing, and always since 1903 tapped lightly. 

Its latex seemed to clot more readily in later years than in the earlier. 

It is extremely probable that it was tapped between 1906 and 1909. 
but records have not been found. 

A plate in the Agricultural Bulletin, Vol. vii., 1908, issued with the 
July number, shows the hrst spiral tapping of the tree and the old herring 
bone scars. Another illustration of it from a photograph taken a little later 
by Mr. H. Ovkrhack, occurs in Mr. E. Mathiku’s “ Para Rubber 
Cultivation,’^ 1909, page 125. 

Successive measurements of the bole of the tree at three feet from the 
ground have been recorded as follows : — 


1904. 

6th May 

9 feet 

1905, 

8th May 

9 .. 3| 

1906, 

8th May 

9 ,. 

1909, 

5th May 

10 h 

1910, 

presumably in May ... 

10 ., U 

1911, 

4th July 

10 ., 3 

1913, 

7th May 

10 5i 

1914, 

8th Ma>' at removal 



after death 

10 „ 5 


inches 


These iigures indicate that its increase of growth during the last live 
years has been at the rate of one inch in circumference per annum, and that 
for the live preceding years it was at the rale of about two inches per annum. 

When uprooted it was found to be 105 feet in height, which is not 
unusual ; but as regards its girth we must count it an abnormality. — 1. H. B. 
in The Gardens’ Bulletin, Straits Settlements. 


wild and plantation rubbers. 

Mr. a. Irving read a paper entitled “A Comparison between Wild 
and Plantation Rubber.” At the opening of his paper he explained the 
different conditions under which the trees in the Amazon district and the 
trees on the Eastern plantations grew, and he pointed out that the trees in 
the Amazon had to be at least 30 years old before they could be profitably 
tapped, whereas in the East trees were large enough to be tapped at four 
years of age. This was accounted for by the difference in the rate of 
growth, which in the forest was exceedingly slow. Methods of tapping 
were next dealt with, and he explained that in the Amazon district a small 
iron axe was used for this purpose, there being a superstition against the use 
of steel ; a collector would set off in the morning armed with his axe and as 
many tin cups as he would require for his day’s work. He would proceed 
to his estrada, which w^as a pathway cut through the jungle, and having 
aiTived at his first rubber tree would strike a blow into the bark about ten 
feet from the ground, sloping upwards at an angle of about 45 degrees. 
Before withdrawing the axe he would give a little twist of the wrist in order 
to open the wound. He would fix one of his tin cups immediately beneath 
the wound, either by means of a piece of clay or by sticking the edge of the 
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cup into the bark of the tree. He would repeat this operation about eight 
times away from the first cut, and continue it until the tree was completely 
surrounded with cuts, placing a small tin under each cut. The tapping 
operations would be continued on the next day immediately below the cuts 
that had previously been made, and this would go on until the base of the 
tree was reached. When the whole of the bark available had been tapped 
in this manner, the operation was commenced again, the bark having had 
time to recover from the wounds which had been inflicted. The lack of 
method and care employed in tapping the wild rubber trees led to a great 
deal of damage which was unnecessary. Properly conducted, this tapping 
method gave good results, and had many points in its favour, not the least 
being the rapidity with which the operation could be carried out. Scrap rubber 
was not removed from the trees, as it helped to preserve them better, 
preventing borers and other insects from getting into the tree. He had 
often been asked what reserves of rubber trees there were in the Amazon 
basin. There were many millions of unworked trees in the country, but 
their inaccessibility rendered them an unrealisable asset with rubber at its 
present price. 

A brief description of tapping methods as carried out on Eastern plan- 
tations was then given, and Mr. Irving next turned his attention to the 
preparation of the raw rubber. The work of preparation of the rubber in 
the Amazon country was left to the individual collector, whereas in the B'ast 
it was centralised in the factories on the estates. In the Amazon the latex 
was coagulated with smoke fumes, whereas in the East acid was used, and 
smoke was only added as a preservative after the rubber had been moulded 
into sheet or crepe form. The collector in the Amazon would erect a small 
hut of leaves and make a hole of about 18 inches diameter in the ground. 
In this he would light a fire and insert into the fire a small earthenware or 
iron funnel. On a paddle he would place the contents of one of the tin 
cups, and rotate this in the smoke. A certain amount of skill was necessary, 
as the density and temperature of the smoke had to be regulated ; it must be 
hot enough to immediately coagulate the latex, but not sufficiently hot to 
scorch the rubber. The scrap rubber was generally placed first on the 
paddle to commence the ball, and each ball might contain three grades of 
rubber, namely, scrap, entreline, and hard cure. Sometimes the scrap 
rubber was marketed just as it was picked up beneath the trees, and it often 
reached the buyer in a state of putrefaction. The great advantage that fine 
hard Para enjoyed over plantation rubber was standardization, and until 
plantation rubber was standardized the manufacturers would continue to 
deal chiefly with that rubber which they best knew. 

The question of labour was next dealt with, and Mr. Irving pointed 
out that the collectors w^ere never paid in cash, but a truck system was 
employed. The owner of an estate supplied his labourers with food in 
return for their labour, and as the labourer was paid by results he became 
practically a partner in the business. He had also to keep his estrada clear 
and his house in good order, and this work had to be done gratis. The 
amount of rubber produced per day depended upon the ability of the worker 
and the condition of the estrada. He had known of cases where as much 
as 20 kilos had been collected in one day, but he thought the average 
amount w'as about 2 kilos, and this was subject to a 10 per cent loss in 
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weight in transport. This did not include scrap rubber, which was collected 
in small quantities, and was nei^ligible. With rubber at 3s. per lb. in London 
a man who collected 2 kilos per day would receive 4s. 4tf. on the basis of a 
50 per cent, division between him and his employer. Then, however, as he 
had to pay double value for the food and i^oods that he received, his 
earnings generally amounted to about 2s. per day. As the man usually had 
a wife and family dependent upon him, they W'ould easily understand that 
his lot was not a particularly happy one. The estate owner generally lived 
on his estate, and he was financed by aviadores in Manaos or Para, and he 
frequently became indebted to the aviadores to such an extent as to be the 
owner of his estate practically in name only. He had been asked at what 
price w^onld it become impossible for rubber to be produced in Brazil. That 
it could be produced with rubber at 3s. per lb. was a know'u fact, and since 
rubber production was the sole means of livelihood in the North of Brazil, 
he could assure them that the industry would die hard if at all. Over- 
tapping the trees, especially during the boom year, when there was a desire 
to get as much rubber as possible while it was selling at a high price, and 
since when the desire had been to produce as much rubbei* as possible to 
make both ends meet, killed off inanvof the trees, but still there were plenty 
left, and as long as these remained they would be tapped. Economy was a 
lesson still to be learned in Brazil, the industry was subject to the enormous 
export duty at 21*^ per cent, ad valorem, and in addition there were very 
heavy import duties. Since practically all food supplies had to be imported 
this had an important bearing on the cost of the production of the rubber, 
having regard to the fact that the labourers were not paid in cash. So far 
as the export duty was concerned, there was bound to be a further reduc- 
tion in this as soon as the industry showed signs of waning. It would take 
an extremely long time of the most acute depression to place Brazil hors 
de iomhai among rubber producing countries. Economies could also be 
effected on the estates. He did not think Brazil could learn much from the 
methods prevailing in the East, nor on the other hand could the Eastern 
plantations learn anything from Brazilian methods. In conclusion, he ex- 
pressed the opinion that in the East they had never yet had the best species 
of Hevea tree, which was known in Brazil as black Hevea ; this black Hevea 
was the best milking tree he had ever seen. If they had had it in the East 
they would have so flooded the world with rubber that it would have been 
of no value at all. He did not say that the difference in tpiality between 
plantation rubber and Brazilian rubber was due to their not having the best 
tree. When he said that they had not the best tree, he meant so far as 
quantity of yield was concerned, and not quality of latex. 

In reply to questions, Mr. Irvixg stated that the trees were never 
tapped above 10 feet from the ground ; in fact, it was forbidden bylaw in 
many parts of Brazil. The slow growth of the trees made the bark very 
hard, and in some experiments with Eastern tapping knives he found that 
practically no results could be obtained, and they broke the knives by the 
hundred. — India Rubber Journal. 

PUNTUMIA IN THE BELGIAN CONGO. 


At the last International Rubber Conference Mr. Edmund L.aplak said 
they had been planting a great number of Funtumia trees in the Belgian 
Congo, no less than 3,000,000 trees having been planted, but only one half of 



190 


[Septembek, 1914. 


that number would ever ^^ive j^ood yields, owinji to their ignorance of the 
special requirements of the trees. The Funtumia trees were ciuite different 
from Hevea, When planted in tiie open or at a distance of about 20 feet 
they branched out very close to the ground, and it was impossible to get a 
clear tapping surface. When the trees were planted very close, say, at a 
distance of three feet, they had to grow upwards, and consequently a long 
clear tapping surface was obtained. The tree gave a good quality of rubbe r, 
but a much smaller quantity than Hevea. He described three methods of 
tapping which were used in the Belgian Congo. The first was known as the 
Schulze im Hofe, which consisted of vertical cuts extending from the first 
branch to the base of the tree and at about 4 inches distant, the collecting 
cups being placed at the bottom of the tree. The How was at first very 
quick, but it soon dried up, and they had to wait about four months before 
they could tap again ; the cuts were made by incision. The second system 
was that known as the Christy, and this also consisted of a series of incision 
cuts, but on the herring bone system. The third system was known as 
Sparano, and this was similar to the Christy system, except that instead of 
making all the cuts on one day they were spread over ten days, two cuts 
being made in the tree every alternate day. The yield obtained by the use 
of the Schulze im Hofe system was 45 lb. per acre per year ; by the Christy 
method it was 88 lb. pei- acre per year ; and by the Sparano method it was 
176 lb. per year. It was evident from this that the Funtumia would not 
yield so largely as the Hevea, as in the Belgian Congo they had been able to 
obtain yields two, three and four times as large as those obtained by the use 
of the Sparano system on the Funtumia trees. 

In reference to the steam stump pullers, Mr. Laplak explained that in 
the Katanga district of tlie Belgian Congo the forest had to be cleared to 
allow of cultivation, and it was impossible to use cattle on account of the 
prevalence of the tsetse fly. They obtained two engines from two English 
firms, and these were working very well. They consisted of ordinary 
traction engines of about 60 to 70 b.h.p., and attached to the front of them 
was a crane with a lifting pow^r of from 3 to 5 tons. To the back of them was 
fastened a drum with a steel cable one inch thick and 200 feet long. They 
first experimented on pulling stumps, but afterwards they thought they could 
save the cost of labour involved in cutting down trees, and so they experimented 
on pulling up whole trees. The cable was attached as high up the stem as 
possjble, and the moment the pressure w’as applied the tree came tumbling 
down — trees as large as they could imagine came tumbling down like a pack 
of cards— India RuimER Journal. 


TREATING LATEX IN LONDON. 

The “ Financial Times” of London states that a concern, known as the 
Robinson Securities Syndicate, Ltd., proposes to bring latex direct from the 
forest trees to the London manufactory, to be scientifically treated, so as to 
secure an evenness of grade. It is said that the transport of the latex to 
London iii its natural state is a revelation, while the rubber already produced 
from such latex is reported to be of excellent quality. — India Rubber World, 
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COCONUTS. 


THE TREATMENT AND MANURING OF 
THE COCONUT PALM. 

M. KELWAY BAMBER. 

[P/7/>t’r read before the Low~coitniry Produch Association, July drd, 1914.^ 
Before clealinj^ with the treatment and manuring of the coconut palm it 
is perhaps advisable to briefly consider the various types of soil and the 
climatic conditions under which it thrives. In most tropical countries the 
palm is found to ^row most luxuriantly near the Sea Coast where the contour 
of the land is generally tlat, and where it is exposed to the effect of salt sea 
breezes during some period of the year. It grows best within a few degrees 
north and south of the ec|uator. In several countries, including Ceylon, its 
growtli has extended inland many miles from the sea, and it is now grown 
over large areas at elevations up to 1,600 ft. on soils totally dilYerent both 
phy sically and chemically to those found on the Sea Coast. In the Maldives 
and South Sea Coral Islands the coconut thrives on almost pure coral lime, 
while in Ceylon, it is generally grown on sands varying from pure white as 
seen in and around Colombo and Batticaloa, to dark grey reddish sands of the 
Chilaw and other districts. Further inland it is also frequently grown on 
alluvial banks of rivers, where it does well, and is also grown on cabooky soils 
which form tlie rising ground in most of the Low-country plantations. In the 
Malay States the palm flourishes on deep alluvial soil varying from coarse 
sands to finely divided siliceous silts ahnest of the consistency of clay, and of 
exceptional richness in plant food and with a rainfall of 65’' to 80.” Some of 
these soils contain from 8 to 55 times as much nitrogen as Ceylon sandy soils 
and 10 to 60 times more potash. In some instances the growth is even more 
rapid when there is a layer of jungle mould over the silt deposits. In the 
West Indies, Brazil and Centra] America it grows chiefly along the coast and 
in the former, healthy palms are .said to average 100 nuts annually. 

CLIMATE. 

The climate of the coconut districts varies in different parts of the 
Island. From Colombo to Chilaw and thence to Puttalam the rainfall 
gradually decreases from 72 5” in Colombo, to 45*2” in Puttalam. The 
heaviest rainfall is in the North-East Monsoon from October to December, 
with a fair amount in April and May, the rest of the year being more or less 
dry, though rain falls everv month. From Colombo to Galle the rainfall is 
generally heavier, 82” to 90” and better distributed throughout the year. In- 
land at Veyangoda and Kurunegala the rainfall is about the same as in 
Colombo and is fairly well distributed. In Jaffna, the rainfall is only 49” the 
greater part of this falling between October and December, June to September 
being practically dry. In Batticaloa the average is about 62” with a long dry 
period from February to September, and a wet N. K. from October to January. 
The sandy soils of Ceylon are usually found near the sea coast, but they also 
occur in the low lying portions of slightly undulating estates for many miles 
inland, and are formed by the breaking down of the cabooky soils, the finer 
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clay beitifj washed away to the rivers and sea, and the s«'ind collecting when 
the downward flow of water is temporarily checked. The Cinnamon soils, 
consisting of almost pure white sand are the poorest, and contain little avail- 
able plant food, and although coconuts will grow in them, they will hardly 
yield remunerative crops until heavily cultivated and manured. The yellow, 
grey and reddish sands are ustially a little richer in plant food, but even these 
may be classed as poor from a chemical point of view, and it is remarkable 
in many insbinces how good yields are obtainable from such soils. They 
consist of 93 per cent, of sand and only contain 0’311 per cent, of plant food 
altogether. Some of these soils are too poor even to grow grass for grazing 
purposes, and it is only by the enormous root development of the coconut 
palm through a large area that it can obtain sufficient nutriment for a healthy 
leaf growth and fruit production. The Maidive coral soils consist of about 
90 per cent, carbonate of lime and are particularly rich in phosphoric iicid, 
and in some cases in potash. It has been estimated by Lepine and others 
that a thirty year old coconut palm forms 2,240 pounds, or one ton, of organic 
matter during that period of growth, and absorbs from the soil from 228 
pounds to 320 pounds of ash or mineral matter, consisting chiefly of potash 
salts, phosphate of lime and other lime salts, with a small proportion of sodium 
chloride and silica. The average composition of the ash of the whole tree is 
approximately salt 2277, potash salts 132 00, phosphate of lime92’00, carbon- 
ate and sulphate of lime 61*50, silica 13*20 lb. The greater proportion (or 
about 56 per cent.) of the potash and phosphate of lime is to be found in the 
leaves. Most of this is returned to the soil when the leaves drop off, and it 
shows the importance of utilising the mineral matter in the fallen leaves to the 
best advantage. A young palm about five years old was analysed at my Labor- 
atory and the analyses of the various parts were very similar to those made 
by others. A feature of the analyses was the large amount of silica in the 
leaves, root, and stem, especially the two former, the silica amounting to 36 
and 56 per cent, respectively. On carefully burning a portion of the leaf a 
skeleton of every cell is obtained, consisting chiefly of this silica. 'Fliis shows 
that the roots of the coconut palm are able to attack the silica of the sandy 
soils more than most other plants. Lime is an important constituent, both in 
the leaves and stem, and to a less extent the root, while potash is chiefly in 
the leaves and stem, and phosphoric acid fairly evenly distributed throughout. 
Another constituent that is generally present in fairly large amount is sulphuric 
acid, so that the Calcium Sulphate in superphosphates and the sulphuric acid 
in sulphate of potash no doubt add to the value of these manures. Much of 
the potash but little of the phosphate of lime, is to be found in the immature 
fallen nuts, and here again the advisability of utilizing them as manure is in- 
dicated either before or after burning. The amount of mineral matter esti- 
mated to be removed from the soil by one acre of coconut palms annually at 
62 palms per acre is said to be, salt 52 lb., potash salts 321, Phosphate of 
lime 194, carbonate and .sulphate of lime 140, Magnesia 2, Silica 28, equal to 
737 lb. The leaves and fallen fruits remove most, viz. — 370 and 250 lb. 
respectively, while the trunk utilises 70 lb. and the remainder 47 lb. These 
figures show the importance of including a good proportion of lime pota.sh 
and phosphoric acid in a manure mixture even for the growth of the palm, 
especially, if the soils are deficient in these constituents. But it must be 
remembered at the same time that the coconut palm roots penetrate through 
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several feet of soil, so that a comparatively poor analysis may still mean a 
very lari^e amount of plant food. A foot of sandy soil over one acre u^eighs 
about 4,200,000 lb. and this increases with greater depth by about 7 per cent, 
per foot, so that at 4 ft. it would weigh over 5,000,000 lb. and the total 4 ft. of 
soil about 

4.200.000 1st foot ... 5,040,000 4th foot 

4.480.000 2nd „ ... 

4.760.000 3rd „ ... 18,480,000 

18,480,000 lb. Taking an average poor sandy soil as containing 0*22 per cent, 
lime, 0*014 per cent, potash, 0*03 per cent. phos. acid, and 0*04 per cent, 
nitrogen, such a soil would contain to a depth of 4 ft. (and many roots go 
much deeper) the following amounts of essential plant constituents, though 
not in readily available form 

Lime ... ... 40,656 1b. 

Potash ... ... 2,587 ,, 

Phosphoric acid ... 5,800 ,, 

Nitrogen ... ... 7,400 ,, 

Were all these constituents available . no manuring would of course be re- 
quired, but they can only be released from their insoluble combinations by 
gradual decomposition with the aid of air, moisture and dissolved gases, 
chiefly carbonic acid. At the same time there would only be sufficient potash 
for about 16 years, and phosphoric acid for about 65 years, were it not for 
the return of the leaf ash to the st)il annually. But apart from tlie composi- 
tion of the palm itself the question of its remunerative cropping has to be 
considered. Several comparative analyses of the nut and husk have been 
made by Lepine, Bachoffen, Ridcau and others, and the following may 
perhaps be taken as an approximate average : — 

Husk ... ... 53*0 per cent. 

Shell ... - 12*6 „ 

Copra ... ... 18*5 

Wafer ... ... 13*5 

The chief ash constituents of the husk, amounting to 1*63 per cent, are. Salt 
46 per cent., Potash 30*7 per cent., Lime 4*14 per cent., Phos. Acid 1*92 and 
Silica 8*2 per cent. The large amount of salt and potash in the husk is 
noticeable and would point to their value as manure. Copra ash amounts to 
1*70 to 2 per cent, of the weight of dried copra and consists chiefly of phos- 
phate of potash, potassium chloride, sodium chloride, and a small amount of 
lime, while sulphuric acid is unusually high. A candy of copra would contain 
about 10 lb. of ash consisting of 5*27 of potash, 2*03 of phosphoric acid, 87 
of sulphuric acid, *50 of salt, so that an average crop of 50 nuts per palm, 
giving say 3 candies of copra per acre, would remove from the estate nearly 
16 lb. of potash, 6 lb. of phosphoric acid and about 11*7 lb. of nitrogen, the 
nitrogen content of copra being about 0*7 per cent. 

To replace this in manure would require an application of a mixture some- 
what as follows, applied every other year : 

Sulphate of potash ... ... 32 lb. 

Bone meal ... ... 27 ,, 

Ground nut cake ... ... 167 „ 


or say 3 l/S lb. per palm. 


226 lb. 
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To apply such a small quantity to larj^e or old plants would however be 
absurd and there would be little visible effect on the palms. It has been 
found in practice that at least 4 or 5 times this amount, or say 12 lb. to 16 lb. 
per palm is required to render manuring profitable. It is very evident how- 
ever that manuring as carried out at present must gradually and steadily result 
in an accumulation of plant food in the soil, if full use is made of the dropping 
fronds, immature nuts, etc. This again however depends on the character of 
the soil and the type of manure applied, and increase in reserve food would 
as a rule be more marked in retentive loamy soils, or the common cabooky 
soils than in the deep sands, which have little retentive power either for 
moisture or the soluble constituents of manure. The question of the use of 
soluble or insoluble manures on the latter class of soils is an important 
one, and experiments are being conducted to prove their respective 
values. It must be remembered that the root system of the coconut palm is 
different from ordinary trees, consisting as it does of a thick carrot shaped 
bole at the foot of the stem, from which as many as 2,000 roots start and 
penetrate the soil in every direction, the roots themselves branching at nearly 
right angles at varying distances from the stem or bole. Most of the roots if 
uninjured run for many feet and al>sorption of the soluble plant food takes 
place at the extremities of the main root or the smaller branches. The tip of 
the root unlike many other roots is devoid of fine hairs through which absorp- 
tion usually takes place, but the extremity for about half to one inch consists 
of soft and easily injured tissue with a central group of fibrovascular bundles; 
behind this soft extremity the tissue rapidly becomes tough and fibrous. 
When cut through, the cut surface dries and shrivels, and new rootlets spring 
at right angles to the original, so that any temporary injury arising from 
ploughing or cutting circular trenches round the palms when applying manure 
is soon remedied. The idea that a cutting of the loots by digging or plough- 
ing is harmful, is I think a mistaken one, though it should not be done at the 
beginning of the dry weather. By frequent disturbance of the stirface soil 
the roots are driven downwards so that the palms are less affected by 
drought. 

The wide dissemination of the roots throughout the soil would seem to 
point to the advisability of applying a soluble manure over a fairly wide area, 
commencing at some distance from the trunk, which when dissolved by the 
rain would soak into the soil around the root extremities, and be curried 
downw^ards and upwards through the soil as the weather was w-et or fine. 

As in sandy soils there is little retentiveness for chemical salts, and at 
the same time the formation of leaf and flower stalks is practically continuous 
throughout the year, it would also appear desirable to apply small quantities 
at frequent intervals to obtain the best return for the manure, rather than 
larger applications every second year. On the other hand the good effect of 
tying cattle to the trees for an occasional fortnight in the year, would tend to 
show that the soluble salts are retained, and the effect is more prolonged 
than the nature of the soil w ould lead one to expect, the beneficial results be- 
ing chiefly due to the urine and soluble matters in the manure which soak 
into the soil. 

That the coconut palm appreciates a continuous supply of readily avail- 
able plant food is shown from the manner in which they flourish and crop 
heavily close to cooly lines or cooly houses. 



September, 1914 .] 195 

So far the general practice has been to apply a practically insoluble mix- 
ture (except for the Potash salts) consisting of castor or groundnut cake, bone 
meal or basic slag, and kainit and otlier potash salts, frequently with 20 to 
30 lb. of cattle manure in addition when available. Such a manure is applied 
every second year. 

The results generally are satisfactory and have resulted in greatly in- 
creased yields especially after the second application, showing that insoluble 
phosphates, etc., can be easily utilised by the coconut palm. Mk. R.\ja}*aksk's 
results on one estate show an increase from 38,670 nuts in 1900 to 161,648 
nuts in 1907. Still it remains to be seen whether fretiuent small applications 
of concentrated soluble manures would not give more rapid and e(]ually 
satisfactory results than a large application of an insoluble manure ever>- two 
years. The results so far obtained at Peradeniya on old palms rather point 
to this conclusion. A good deal of the lirst application of manures goes rather 
to increase the general vigour of the palm than to increase the crop, and for 
this reason it is advisable to make the lirst mixture rather more nitrogenous, 
though if a good proportion of phosphates are also given, the crop should 
also improve. 


COCONUT NURSERIES. 

G. PANDITTESEKERE 

1'he first step to be taken is to lind a suitable spot. 

Select a place moderately shady; under coconut trees planted 26 feet 
apart would do very well. Land inclined to be low is preferable if the soil 
is not sour. 

Having selected a suitable place cut a trench 12 to 18 inches broad, 
18 inches deep and lifty feet long, put the earth on to one side, then start 
another similar trench immediatly next to this, till the lirst trench with earth 
taken from the second trench, repeat this till >'ou have trenched and tilled an 
extent of land 50 feet by 50 feet (400 nuts could be placed within this extent ). 
At the end, the last trench will be empty. To this transport the earth cut 
and put aside when opening the lirst trench. Collect some dry coconut 
leaxes and cover this plot four to live deep and set lire. Prepare similar 
plots, leaving a 10 feet road between for carts to go through when removing 
plants. 

SELECTING THE SEED NUTS* 

Pick the second bunch off the trees when the crops are gathered once 
in tw'o months. To be more careful let the bunches be lowered down to the 
ground with the aid of a rope and do not drop them on the ground 
as is usually done. 

It is essential to remember that no nuts should be taken for nursery 
purposes from a less matured bunch than the one already described. 
I have found by experience that the plants of too matured nuts are always 
sickly, and that less matured nuts would sprout out fast and start dying 
equally fast. 

The nuts for the nursery should be taken from trees that bear well, the 
stem of the bunches should be short, and nuts nestle close to the cabbage of 
the tree. (This will prevent the enormous use of supports now’ carried on in 
estates at great expense.) The nuts should be round with less husk and 
more nut. For this purpose walk round the estate and mark the trees that 
are suitable before having the nuts gathered. 
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There are different opinions as regards the position of placing the nuts 
in the nursery. I find the best results can be obtained by placing the nuts 
upright. When nuts are thus placed the young plant develops a fine large 
roimd stem and not the oval stem which is produced when the nuts are 
placed on their sides and the shoot is compressed by the hard husk on 
either side. 

The nuts should be placed two feet apart from each other and three- 
fourths of the nut should be under the eai’th. Cover the nuts thus planted 
with coconut branches about 3 feet, and water the nursery twice a week 
w’hen there is no rain. 

My last nursery worked in this w^ay gave excellent results, even after 
going through a rather severe drought. The plants at the age of six months 
w^ere 4 feet 1 inch high with the nut, and the stems were 4f inches in 
circumference with five branches. This nursery was put in a neglected old 
coconut plantation which had seen no kind of attention for the last thirty years. 

Great aire should be taken when removing the plants from the niirser>’. 
The cooly should be made to make use of his mamoty more than his hands. 
To pull the plant by the stem will do much damage. 90 per cent, of the 
plants that die at transplanting could be prevented by careful removing of the 
plants from the nursery. 

After the first best set of plants have been taken from the nursery there 
will be a few more healthy plants but not grown up high enough. These will 
grow up as soon as the nursery is thinned. The plants that are not suitable 
after the second selection should be destroyed. 

It is often the custom of the poor villager to take these bad plants and 
plant them in their little holdings. This should not be allowed. 


THE RIPENING COCONUT. 

The changes which occur in the ripening coconut are summarised as fol 
low’^sinthe Philippine Agriculturist and Forester: — We may divide the 
growth into three periods. During the first period there is an accumulation of 
invert sugar and amino acids in the milk or watery portion. The meat is still 
absent, the shell and husk are soft and w^atery, and the nut as a whole has its 
greatest diameter along the main axis. 

During the second period of growth sucrose appears in the milk and the 
specific gravity of the latter is high. During all this time water is lost from 
the coconut, though its total weight continues to increase. The nut has mean* 
time changed its shape, and begins to acquire its greatest diameter in a 
direction at right angles to the main axis. 

During the closing period of ripening there is a sudden rise in the 
content of oil in the endosperm. The specific gravity of the milk falls at the 
same time owing to the transfer of nutrient materials or to respiration. In 
the meantime the shell has become impervious^ and the drying out of the husk 
results in a loss in weight, which over-balances the gain in weight due to 
other changes. 

The coconuts on which this work was undertaken are in no way 
representative of really good nuts. The soil on which they grow is shallow, 
and the trees are poor individuals. The analyses are therefore not expected 
to be representative of average coconuts, 
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CACAO. 



CACAO FERMENTATION. 

ARTHUR W. KNAPP, B. Sc., LONDON. 

(Continued from Pa^ic 17.) 

HOW TO SUCCESSFULLY FERMENT SMALL QUANTITIES. 

It is sometimes said that it is impossible to obtain a Jiood fermentation 
in a box smaller than a cube 4 ft. each way. It is true that the results are 
unsatisfactory unless special precautions are observed to prevent the escape 
of heat. 


FERMENTATION OF SMALL QUANTITIES. 



Box, 3 ft. X 2 ft. 
X 2h ft. 

Barrel, length 

2 ft. 2 in., dia- 

Box, 1 cubic 
foot. 



meter 1 ft. 4 in. 

Position. 



Embedded in a 

rnprotected 

In a shed 

large mass of 




beans. 

Temperatures. 

Degrees Cent, i 

Degrees Cent ..4 

5 Degrees Cent. 

After 1 day 

26 i 

27 

32 

2 days 

! 27 ! 

33 

39 

„ 3 „ 

i 32l> 

44i 

46 i 

4 

32 f 

47 

48i 

„ 5 „ 

.34 1 

48 1 

50 


These results show that it is not the size of the box, but the amount of 
protection from cooling, which determines the temperature and fermentation. 
The beans in the unprotected box were not fully fermented. Those in the 
barrel, which was protected from air currents by placinj^ in an unused sweat- 
box, were well fermented and plump, and were etiual in every respect to 
those obtained by fermentinji 10 cwt. lots. When roasted they produced 
an etiually ^ood cocoa. 

When fermentiiii^ small ciuantities, such as would produce 50 to 100 lb. 
of dry beans, they should be placed in a box which they almost till. The 
box must be first lined and the beans well covered with banana leaves. 
The box should be placed in another box somewhat larger and prevented 
from touching the bottom by resting on logs. The outer box should also 
be similarly raised and both boxes should be slightly perforated at. the 
iJottom to allow the swefitings to escape. The whole should be covered by 
a loosely fitting lid, and may be freely exposed to the sunlight to keep warm. 
Small quantities are apt to dry up before fermentation sets fully in, so that 
the first two days^ sweatings should be collected in a clean vessel and 
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sprinkled over the beans. ( If there is little pulp on the beans a solution of 
j^lucose, where available, may also be used. ) After the first two days the 
beans should be emptied into the larger box, mixed, and put back into the 
smaller box. This should then be repeated each day. 

THE PODS. 

These should neither be unripe nor over-ripe. It is immaterial, how- 
ever, whether they are just full and mature, or quite ripe. The following 
analyses, which were very kindly done for me by the Trinidad Department 
of Agriculture, show that one of the most important constituents, the tat, is 
practically the same in both cases. The two pods ( Calabacillo) were taken 
from the same tree. 

BEANS (SHELLED) IN THEIR NATURAL CONDITION. 

Full pod. Ripe pod. 

Water ... 3.^*1 2 percent. ... 30*64 percent. 

Fat ... 36*70 per cent. ... 39*20 per cent. 

BEANS (SHELLED) DRIED AT 100 DEGREES CENT. 

Fat ... 56*56 percent. ... 56*51 percent. 

USE OF PLACENTA OR “GUTS.” 

It is contended b>' some planters that leaving in the placenta improves 
the flavour of the bean. Their presence in the sweat-box is certainly very 
useful when the pulp on beans is dry. They should, however, be pulled 
apart from the beans, as otherwise the beans which remain fixed to the 
placenta do not get thoroughly fermented. The improved fermentation 
compensates for the trouble of removing them during di\ ing. 

COVERING. 

Sacking is used by some planters, but its use cannot be recommended. 
It soon becomes very dirty and is liable to produce mould. It is usual to 
leave the beans uncovered the first night, thus the planter allows the minute 
yeast cells floating in the air to settle upon them. 

TURNING. 

Only a few planters ‘‘ turn ” the beans every day. Whilst this is not 
absolutely necessary, it ensures even fermentation. There is a loss of heal 
on turning, which varies roughly with the time taken and the temperature of 
the surroundings. 

LOSS OF HEAT ON TURNING. 


Weight of Cocoa. 

Before. 

i\ftcr. 

Loss on Turning. 


Degrees Cent. 

Degrees Cent. 

Degrees Cent. 

9 cvvt. 

49 

39 

JO 

1 „ 

48 

41 

7 

9 

46 

43i 

2i 

9 „ 

39 

36 

3 


LABOUR 

SAVING. 



The present method of turning is slow and laborious. It would be 
rendered easier 

(1) If the sweat-boxes were built upon a hill, or a made inclined place, 
the bottom of the first box being level with the top of the second, the bottom 
of the second level with the top of the third, and so on, the boards at the sides 
of the boxes being as usual, removable ; or { 2 ) a false floor, about half the 
width of the true floor, might be arranged in each box, so that it could be 
raised through the beans by means of weiiihted ropes over pulleys. By this 
device mixing could be accomplished in five minutes. — Tropical Like. 

( To be canUnmd.) 
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FRUIT. 

— i— 

THE PINE APPLE INDUSTRY. 


Mr. John Mackarlam*: contributes an interesting^ paper to the Tka 
AND CoFFRR 'rRADK Joi'RXAL foi* June last on the World’s trade in pine-apples. 
He traces the appearance of the pine-apple in India as far back as 1548 
and refers to the lirst fruit ^^rown in Knj^land as having been raised in the 
hot house of the Duchess of Cleveland and presented to Kinji Charles 
the Second. 

The trade of the British West Indies has shrunk, and the European 
markets are now supplied with fresh fruit mainly from the Azores, while 
Hawaii and Sinj^apore are responsible for the bulk of the canned product. 
Of recent years Porto Rico and Cuba have developed an e.Ktensive trade in 
both fresh and canned fruit, while Florida also contributes a fair share. In 
the last mentioned State there are acres of shed-protected helds, the sheds 
beintJ[ covered with canvas durinj4 frosty weather. 

In Hawaii there were 1,600,000 acres under pine-apples in 1913, the rows 
on some of the plantations ewtendinj^ to 2 [> miles in length. 

'fhe following details of the method of canning the fruit will be read 
with interest : — 

In canning pine-apples the first thing is to remove the rind. To do this 
the fruit is placed horizontally between two pin clutches, which pierce the 
ends (4’ the fruit. The pine-apple is made to revolve by throwing the 
machine into gear just like a lathe, and an operator manipulates a knife which 
removes the rind, cutting deep enough to take out all the eyes lying under 
the outer skin. As these penetrate some distance into the fruit, the loss of 
pulp with the rind is considerable, although a part of the pulp is recovered 
in a subseciuent process called grating. 

Tlie pine-apple is removed from the machine, the ends cut oft’ and the 
fruit trimmed a little and then passed on to the corer and simper. This 
machine removes the core and shapes the iniit to uniform size. The waste 
from this process, chiellv the core, goes directly to the dump car, although 
occasionally it is canned separately for confectioners’ use. 'Fhe fruit then 
passes through the cutting machine, which cuts it into uniform slices; these 
are carried along a conductor, sorted and put into cans. The cans are then 
partly tilled with sugar syrup, passed through a steaming apparatus, closed 
and run to the cooker. When the cans are cooled after leaving the cooker 
they are ready for labelling and packing lor shipment. 

The fruit is put up in three ways — sliced, as has been described, and also 
in a crashed and grated form. The crushed and grated forms are used 
largely for pies, cakes, puddings, ices and for all cooking purposes. 


C. D. 
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BANANA CULTIVATION. 

(Continued from page 37). 

PRUNING. 

After the first plants have fruited, it is more difficult to time the fruiting 
of the ratoons, and the art, the skill, of the Banana i^rower conies in, 
in j^ettini;^ his fruit in, in the season, that is durin^^ the months of the hi^^hest 
prices. This is not to say, that any i^rowers gQt all their fruit in then ; in 
spite of all care, the bananas are subject to the control of the weather, and 
too much wet or too much dry or wind, and also errors in prunin^f them, 
throw them late, and some stems are fruiting all the year through ; but the 
bulk of the crop is aimed to be got in between March and June. Many of 
the smaller planters however, do not yet understand the necessity ot pruning 
nor the art of it and are content to take the bananas when they get them. 
Left to themselves most of the bananas would fruit in the hot months 
between July and October. It is always an artificial forcing to get most of 
them to fruit in the spring. 

A ratoon is an offshoot or sucker from a growing plant. The young 
offshoots or new suckers come up from the soil as “Peepers” a very des- 
criptive term. As they grow up in the shade of their parent, as they may be 
called, the leaves do not e.xpand in the way a young plant banana growing 
from a planted bulb or head does ; t.ie Peeper is stout at the base and 
tapers to a peak, later on slowly and very gradually opening out into leaves 
as it gets 4 to 6 feet high — depending upon the thickness of the shade. This 
until the leaves expand is called a “ Sword ” “ sucker.” 

These ratoon suckers are very slow to grow, as they are playing second 
or third fiddle to the larger plants from which they are the offshoots, and so 
not only are they in heavy shade but their roots have to compete with the 
roots of the others already established. Their growth depends too on the 
state of the soil ; ifdiept loose simply by breaking the surface crust, which teiuls 
to bake and harden close to the plant, their roots can grow more easily. 

The first banana plant from the bulb or head, planted sa\ between 
January and March of one year in good soil, should have all the young suckers 
which spring from it cut out with a machete or cutlass until August when 
the little satoon suckers peeping from the soil should be carefully examined; 
the best one or two of these should be left as ratoons, the other Peepers 
should be cut out. By the time the bunch was cut on the first plant, say in 
March, the first or second ratoons would be man high to the break of the 
leaves, that is, where the leaves unfold from the stem. Cleared of the shade 
of the large plant when the bunch is cut they would then grovs* very quickly 
with the heat of the summer, and by October should be full grown. After 
October or the middle of November, the weather is much colder, and 
there is less growth so by that month the bananas should always be aimed at 
to look full grown, ready to shoot. Out of the plains there is little growth in 
the winter months, and if the Ixinana shoots in November or December, the 
bunch will be slow to mature and will not be ready before March. 

From shooting (the term used when the inflorescence or flowers of the 
banana appear out of the heart of the growing plant) to being full enough to 
cut takes at least three months under the best conditions, but where the 
bananas are dense, or in October, November, December and January, the 
time is four months: in the hills a mon longer. 
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All alon^i young suckers (offshoots) will be growing up especially in rich 
soils where growth is exuberant, but these have to be cut out or pruned at 
intervals, so as to regulate the growth. After the lirst year the growth is 
slower, and “Peepers” (which were left on the first plant in August or 
September) should not be cut out after April in order to give a selection when 
they are a foot high in July and August or under best conditions September, 
at which time only those aimed to fruit eighteen to twenty months later are 
left. The growth of these is very slow. Such young ratoons should always 
be left on a growing stem if possible not on one from which the fruit has 
been cut. 

The bunch on the first plant should be ready to cut between March and 
June, the follower aimed to fruit the following year, by then should be man 
high; with “Peepers'’ just coming through the ground at the side of the 
follower. 

In October the first ratoon plant (which was the first “Follower”) would 
appear full grown, and the Peeper which is the second ratoon plant about 
knee high. Of course many suckers will spring but a selection of one 
“Follower” and one “Peeper” is made, as well placed as possible. 

This is where bananas are rigidly pruned for the spring crop alone. As 
we have stated, in rich lands or in forcing climates 2 or 3 suckers are allowed 
to grow at one tiiiie. These are fortunate estates. Many soils can carry a 
succession of suckers, one bunch being cut in spring, another in August or 
September another again in the following spring. In this case a follower or 
second sucker would be allowed to grow 2 or 3 months after the first got a 
good start. — Jamaica Aoric. Soc. Journal. 


INDIAN CONDIMENTS. 

To THE Editor, Tropical Agriculturist. 

Dear Sir, 

In the interesting article taken oxer from the Grocers’ Journal on 
Indian Condiments, appearing in the Tropical Agriculturist for June 1914, 
the mango is said to be the foundation of all Chutneys. This is not correct. 
There are various kinds of Mango Chutney, but there are other chutneys in 
the preparation of which mango is not used at all, e.g., Tamarind and Lime 
Chutney. 

“Poppadams” are described as a thin paper-like biscuit. It may be 
added that it is prepared from meal obtained from the Phaseolus vadiaius 
bean, a fact not generally known. 

For making curry something more than curry-powder, which is a mixture 
of different condiments — chiefly coriander and chillie with cummin and 
spices — is required, viz. “curry leax^es, ” such as Morynga kocmgit. Andropogon 
cUraius, and Pandatim latifolia. Without these “leaves” the true curry 
flavour cannot be got. 

Yours truly, 

D, 
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SOILS AND MANURES. 



THE USE OF FERTILISERS. 


A recent issue of the Phiijppink Agriculturist axd Forkstkr contains 
a valuable contribution on this subject by “E. B. C. ’’ whose initials will be 
readily recoj^nised as those of a writer w'hosc opinion on such matters is 
entitled to respect. 

The title of his article is “Caution in the use of Fertilisers” which is not 
adopted here as it is likely at iirst sight to mislead some people into thinking 
that the writei is inclined to discredit the manuring of the coconut palm to 
which he particularly refers, or that the use of fertilisers is fraught with 
danger. 

In reality what he desires to impress on the planter is tlie need for a 
rational system of manuring based upon experience and a full consideration 
of local conditions, so as to secure the best results at the smallest cost. 
The article, which is reproduced in its entirety, is well worth the careful studs’ 
of the planters. 

The use of fertilisers is often regarded as the most essential and 
characteristic feature of the practice of scientilic agriculture. Courses of 
agricultural instruction usually give much more attention to this than to an\' 
other part of the subject. There are various books and good books, devoted 
to the subject of fertilisers and their use. Every general treatment of one of 
our crops devotes much attention to this phase of its proper culture. In one 
book on the coconut, there are nearly 150 pages devoted to fertilisers. The 
planter is continually urged to use them, and the favourable experience of 
those who have done so is constantly invoked for his guidance. 

There is no question as to the general possibility of securing by means 
of fertilisers greater yields than will be obtained without them. There is 
likewise no question as to the profits which can usually be obtained by the 
judicious use of fertilisers. Neither is there any doubt that such manures 
as are produced on the farm can be used to good purpose as fertilisers, and 
that failure so to tise them is always very wasteful. 

Nevertheless, the dogmatic treatment which the subject often receives 
in editorials and appeals to the farmer, and in many other places, is thoroughly 
misleading. There are two general reasons why this is so. In the first 
place, the evidence is not what it seems to be. It is the almost universal 
CL'stom outside of well conducted experiment stations to apply fertilisers to 
the land, to observe the increase in production of crops, and to construe this 
as measuring the profit. It needs no consideration to show that increased 
yield and increased profit are by no means the same thing. Before a profit 
from the use of fertilisers can be computed, the farmer must, of course, take 
into ^iccount the cost of fertiliser, and the cost of operations incidental to its 
u »e, such as for instance harrowing it into the ground. In careful work there 
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must still be considered interest on the money tied up, the future value of 
fertilisers still remaining in the soil, and the value, independently of fertilis- 
ation, of treatment given incidentally to the use of the fertiliser. It is rare 
indeed to find a farmer who keeps his books in such a way that he knows at 
all accurately what the application of fertilisers has cost him. Even the 
manure of his own stock is rarelv applied without some expense, whether 
for fencing, herding, hauling, or otherwise. 

There is no kind of experimentation which requires more perfect under- 
standing of the subject and knowledge of possible sources of error, and care 
in guarding against unreliable results, than does the testing of the value of 
fertilisers. In such experiments, when carried on as tield or plot cnltiires, 
the soil takes the place of the chemist’s laboratory apparatus, and the soil is 
complex far beyond anything in the chemist’s laboratory. The gross chemical 
composition of the soil is easily determined and is reasonably stable. But 
the individual constituents as chemical compounds Huctnate from day to day. 
These fluctuations are partly understood and are partly under control. 

It is generally believed by those who are not professionally acquainted 
with the subject, that it is possible to determine by chemical analysis of the 
soil what fertilisers, and how much of each, can profitably be applied to it. 
This is sometimes the case, but it is h rare one. Soil analysis may reveal 
such scarcity of nitrogen, or potash, or phosphorus that one may safely 
conclude without any other evidence, that one of these substances will 
produce such results as arc sure to be proiitable. Much more commonly this 
is not the case. The soil analysis is likely to indicate what experimental 
tests are most likely to be worth while, and these experimental tests will then 
be a guide to the use of fertilisers on the farm. 

There are many reasons why the analysis alone is not a safe guide for 
the application of fertilisers. It has already been mentioned that the 
elements in the soil are constantly re-arranging themselves. What is present 
in the soil is of value to the farmer only as his crops take it up and use it. 
The crops take all of their food fnjin the soil in solution in water. Any 
compound in the soil is available when it is dissolved and unavailable when 
it is not dissolved. The extent to which the food materials in the soil enter 
into solution depends obviously on the amount of water present. In the soil 
of most farms and of the best coconut plantations there is moving water 
which brings into the soil about the trees food material from other places. 
However poor chemical analysis may show such soil to be, the trees are well 
nourished, and the use of fertilisers is very likely to be improlitable. The 
appliaition of fertilisers, guided by chemical analysis, but witliout taking into 
account the water supply of the soil, is, therefore, irrational. 

Crops differ considerably in the demands which they make upon the 
soil. Some of them have deep root systems, and can accordingly take up 
food at depths down even as far as two meters. Others have the roots very 
close to the surface; for those, deep-seated stores of food are available only 
as the substances come toward the surface of the soil, in solution. Some 
plants are conspicuous for the quantity of single food element which they 
require These peculiarities of individual plants are always taken into 
account in applying fertilisers to crops of temperate lands. In the tropics it 
is customary to attempt this ; but as a matter of fact our knowledge of the 
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requirements of most of the staple tropical crops is altoj^ether inadecjuate in 
this respect. We have no such analyses, that is, no such larj^e number of 
analyses, of coconut trees, or their leaves, or nuts, or of the abaca plant or 
fibre, that any man can say with confidence that either of these plants needs 
to take up any particular amount or any particular per cent, of any single 
mineral food. It is sometimes possible by analysis of the plant, or the 
marketable product of the plants of various temperate crops, to ascertain that 
some mineral food is not present in normal amount, and, therefore, to decide 
that this food could be profitably applied as a fertiliser. The knowledge 
obtained by analysis of the plant is in such cases a very much safer guide to 
the use of fertilisers than is the suggestion afforded by chemical analysis 
of the soil. 

The second objection to the evidence at hand demanding the use of 
fertilisers on our crops is the fact that there is not taken sufficient account of 
the extreme variability of local conditions. The world’s study of fertilisers 
has been made in Europe and the United States. In the central United 
States observations made in one spot are usually valid ten miles away, often 
one hundred miles away, or even more. The soils and climate have been so 
perfectly studied that the intelligent farmers can easily know whether or not 
the results obtained at his state experiment station are immediately applicable 
to his own farm. In the Philippines there is an astounding local diversity of 
soil. At this College it is difficult to secure a sciuare tract of one hectar on 
which soil conditions are so uniform that one part furnishes a valid check 
for all others. The variable climatic factor is water. Its variations are not 
so intensely local as those of the soil except as the water varies with the 
difference in the soil. Still there are places in the Philippines where at sea 
leA^el the rainfall at points 20 Kilometers apart varies in the ratio of fully 3 to 1 . 

Under such conditions the individual planter should take experience in 
other places as a guide to experiments, but cannot without risk take it as a 
guide to practise on a large scale. 

With all of this, I do not intend to discourage the use of fertilisers. 
Their proper use would be one of the greatest possible improvements in the 
agriculture of most parts of these islands. There are provinces in which the 
staple industry will be improved by their judicious use more than in any 
other one way. There are probably few farmers in the whole Archipelago 
who could not increase their profits if they know how to use fertilisers to the 
best advantage. But while they do not know what fertilisers are most 
needed, what forms can best be secured, when and how they should be 
applied, and what results can reasonably be expected from their use, the time 
for their widespread application has not arrived. Their use on a large scale, 
with confident expectation of profit, would merely result in the majority of 
cases in disappointment, and in the establishment of prejudices, which 
would be very difficult to remove, against their further employment. 

In securing the adoption of any improvement in agriculture, haste must 
be made slowly. This is true when those who give advice are sure of their 
ground. When experimentation itself has not passed the earlier stages, it is 
not time to make haste at all. The time is always here to encourage the 
farmer to experiment when he does this Understanding that he is making 
experiments, and that it is not in the nature of an experiment that the results 
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siuxilcl be known in iiclvance. He can be told with confidence that it is 
possible for him to use fertilisers with profit. He can also be told how to 
lind out how to do this. In many places, it is now possible for the govern- 
ment, throujLJh field representatives of its bureaus, to help the farmer plan 
his experiment, so that it will be most likely to show how to use fertilisers 
profitably. 

The most rapid possible advance in the use of fertilisers in these lands 
will be by enrollin^^ the farmers as experimenters, by helping them to 
institute and properly control their experiments, and by taking care that they 
understand that failure with one fertiliser and in one place is no more reason 
for disc )nragenient than success with another fertiliser and in another 
place is a reason for the general adoptionof locally successful methods. 

Fin illy, it must be understood that many experiments prove nothing 
wh itever, and that this is especially true of ejXperiments made by those who 
are not e^x^cially expert in such work. So long ago that every individual 
concerned has liow left the Philippines, I saw an experiment made on the 
fertilization of the coconut by means of ashes. These ashes were applied to 
two parallel row^s of trees running east and w*est. During the succeeding 
few months the trees of the south row' which had received the ashes, 
exceeded the other row remarkably in production. This fact was duly 
reported as a most instructive demonstration of the value of ashes as coconut 
fertilisers. 

The fact was that the trees of the south row were an average of 3 or 
4 meters higher than those of the north row', and that they w'ere at all times 
correspondingly thriftier. The experiment included the winter months w hen 
the south row' shaded the north one to a considerable extent. But if the 
experiment had been properly started, the trees of the two row's exactly 
alike and eiiiially exposed to all outside conditions except the fertilisers, it 
w'ould still have been true that the application of the fertilisers could have 
had no appreciable effect on the production during the time the experiment 
lasted. 

There have been reported to me the results of tw^o other experiments 
on the fertilisation of coconut in these islands. In both cases, the supposed 
improvement was oKserved before it possibly could have been due to the 
fertilisers applied. In all of these cases the treatment was probably benehcial, 
so that good happened to result from the accident ; but the observed results 
were none the less accidental. 

Men are not vso quick to tell about their mistakes as about their successes 
and it is probable that at various times fertilisers have been applied, and 
decided to be valueless or injurious; and that the suhseiiuent thrifty growth 
arid production, — for which the fertilisers w^ere really responsible, — have been 
construed as evidence of recovery. 

The first essential in any scientific agriculture is the understanding of the 
ways of the plant. 

DURATION OF THE ACTION OF MANURES. 


A. D. HALL 

The facts already brought to light by the experiments upon the Little 
Hoos Field at Rothamsted may be summed up as follow's; — As regards 
farmyard manure, the nitrogenous compounds introduced by the consumption 
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of cakes and other concentrated feeding stuffs have to be distinguished from 
the compounds derived from the straw and the undigested residues of such 
coarse foods as hay. The former will have an immediate effect on the first 
crop, and to a much smaller extent on the second crop, after which they 
disappear. The latter compounds act slowly, do not waste, and have a 
measurable value for many years, though for practical purposes their action 
after the fourth year may be neglected. 

Among nitrogenous fertilisers, ammonium compounds and nitrate of soda 
have no perceptible action after the first year. Peruvian guano, rape cake, and 
similar fertilisers containing proteins leave very little residue after the first 
year, and none after the second. On the other hand, nitrogenous fertilisers 
of the wool, hair, and bone class are slovv-actmg and non-wastiiig, and their 
effect may be expected to persist for at least four \'ears. 

Phosphatic fertilisers, even when soluble like superphosphate, do not 
waste in the soil, and their residues continue to be effective until they have 
been exhausted by the crops. 

In view of the fact that the wastage in the residues of active nitrogenous 
fertilisers takes place during the winter, it would be of great advantage, 
especially on rich soils, to grow a catch crop before the winter and so con\ crt 
these nitrates, etc., into insoluble plant material to be afterwards ploughed 
in to become available for another crop. —J ournal of the P>oari) of 
Agriculture. 


THE ACTION OF MANGANESE IN SOILS. 


The effect of manganese on poor and good soils was studied b\' growing 
wheat in pots. Mangvinese chloride, sulphate, nitrate, carbonate, and dioxide 
had a stimulating effect in the case of an unproductive sandy loam soil. 4'he 
best results were obtained when the salt was applied in amounts from 5 to 
50 parts of manganese per million. Quantities higher tbruj this gave no 

ccrrespondinaly larffec increase and in some cases were even liannful. On a 

productive loam the various salts of manganese had no sfiJunJaling clfcct. 

Further work was done by growing the crop in treated aciueous extracts 
of soils and studying the oxidizing power of the plants. The oxidization 
was tested after the plants had been growing for :wo weeks. The effect of 
manganese on the oxidizing power of the plant roots and on growth gave 
different results with different soils. With poor, unproductive soils 
manganese salts increased oxidation and growth. This was especirdl>’ true 
in extremely poor soils and in a soil in which were found several harmful 
organic compounds. Oxidation was increased in productive soils ; the growth, 
how’ever, was decreased ; the plants gave indications of e.xcessive oxidation, 
and as the oxidation processes in these soils were already good the harmful 
action is attributed to excessive oxidation. 

It is explained that the beneficial action of manganese may be due to its 
function of aiding and increasing the oxidation processes and other vital 
processes in the plant as well as in the soil, ^tnd by this means changing or 
destroying some noxious products detrimental to plant growth. 
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A live year field test with manj^anese sulphate at the rate of 50 lb. per acre 
was carried out on a silty clay loam soil, the crops jjrown bein^ wheat, rye, 
maize, cowpeas and potatoes. The crop yield wiis decreased and the 
oxidizin^f pow’er of the soil ( which was not very strong ) was lessened. The 
catalytic power of the experimental plots was slijihtly, if at all, increased. 
The soil was, however, of an acid nature, and was therefore unfavourable 
to oxidation and catalysis. It is concluded that man);(anese is not profitable 
on soil of this nature in need of liming.-— JouRXAL OF the Board of 
Agricultirr. 


STERILIZATION OF SOIL BY LIME. 


H. B. HUTCHINSON. 

The known actions of lime in improving the physical condition of a soil, 
neutralizin}^ acidity, and rendering plant foods available by chemical action 
are not sufficient to account for many of the results obtained in practice by 
the application of lime. It is now shown that caustic lime in sufficiently lar^e 
quantities produces effects intermediate in character between those produced 
by volatile antiseptics and those induced by hiph temperatures. The larpcr 
protf»zou and many bacteria are killed, and the organic nitrogenous constituents 
of the soil are decomposed. When all the lime has been converted into 
carbonate, a period of active bacterial growth ensues, with increased pro- 
duction of plant food, i’ot experiments pave results in apreemenl with those 
of hacteriolopical and chemical analyses. A poor arable soil, containinp a 
sufficiency of calcium carbonate, pave increased yields after application of 0*5 
per cent, of caustic lime. A rich pardtm soil after the application of lime 
( up to 1 per cent . ) pave decreased yields in the first crop, but larpely increased 
yields in the second crop. — Exbt. Station Record. 


JAPANESE FERTILISERS. 

J. STRUTHERS. 

The use of commercial fertilizers in Japan is of comparatively recent 
date, but is rapidly assuminp larpe proportions. The estimated total value 
of fertilizers now used is from #34,860,000 to #39,840,000 annually. The use 
of commercial fertilizers is supplementing, and to a considerable extent, 
superseding the older practices depending upon the use of night soil, straw 
ashes, and similar fertilizing materials. The use of animal manures lias played 
a comparatively insignificant part in Japanese agriculture because the number 
,of animals is small and the manure is usually poor in fertilizing constituents. 
Green manuring, especially with green grass, Asinij^fa/t/s sitieftsis and Meificago 
denticulala, is practised to some extent. Japanese soils are not naturally very 
fertile and the system of continuous cropping which prevails is very exhausting 
to the land, hence the free use of fertilizers has been followed with very 
profitable results. 
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The imports of fertilizing materials into Japan are large and include all 
of the usual fertilizing materials, mixed and unmixed, besides a variety of oil 
cakes and miscellaneous materials. German potash salts have only recently 
been introduced and their use is still limited chieHy to a small amount of 
sulphate of potash. The home produced fertilizers include various kinds of 
oil cakes and lish manures, bone, hoofs, horn, hair, rice bran, by-products 
from the soy, the sake, the bec?i*, and other industries, wastes from silkworm 
rearing and cocoons, a little sulphate of ammonia from gas works, a small 
amount of calcium cyanamid, besides superphosphates and mixed fertilizers 
of different kinds. The principal centres of fertilizer manufacture are Tokio 
and Osaka. 

The Osaka fertilizers were originally made largely for use in aquatic 
agriculture (rice and rushes) and were compounded cliietly of ammonium 
sulphate and superphosphate, a mixture which seems to be best suited to soils 
in which the transformation of nitrogen does not, as a rule, go beyond the 
ammonia stage and which “ does not have the same ultimate acid effect as 

would the same combination of manures applied to dry land crops Partly 

from geological reasons and partly from manuring practices long continued, 
most soils in Japan have a tendency to become acid and this is more marked 

in the case of non-irrigated fields In the manuring of rice Japan 

is very far in advance of any other rice-growing country, in the manuring of 
mulberry Japan has no equal, in the manuring of tea she is behind Ceylon 
and in advance of China, and in the manuring of sugar cane considerably 
behind Hawaii and in advance of the Philippines. Only within recent years 
has the manuring of the winter cereals, barley and wheat, received serious 
attention.” — Expt. Station Record. 


BACTERIUM RADICICOLA. 

A. J, EWART AND H. THOMSON. 

Experiments are reported which were conducted to determine whether 
the bacteria from the root nodules of native Leguminosa* are capable of 
directly infecting cultivated species, such as alfalfa, peas, clover, beans, vetch, 
etc. Inoculation material was taken from root tubercles on 5 species of 
native plants and cross-inoculated on 8 cultivated species, tJie experiment 
being performed twice during the period from November, 1911, to June, 1912. 

Of 80 different lots of plants, only two, both of which were clovers, 
showed any indication of nodule development. Although no nodules were 
present on the roots of the other plants in the inoculated series, yet the plants 
showed better growth and were larger and much stronger. Whether this 
was due to the root nodule bacteria continuing to live in the soil and fix 
nitrogen outside of the plants was not determined. — Experiment Station 
Record. 
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APICULTURE. 

ROBBER BEES. 


Robber bees are not a different kind or strain of bees, as some bee- 
keepers assume ; they are merely bees which have discovered that it is 
easier to carry home honey, the Hnished product, than to Hy lon^ distances 
to collect the raw material, the nectar of flowers, which, after it is taken into 
the hive. Inis to underj^o a process of concentration and a chemical change, 
brought about by the addition of a nitrogenous secretion from the body of 
the bee. It is the presence in honey of this nitrogenous matter (albumen) 
which causes the excitement and the inclination to sting when bees find 
honey somewhere instead of nectar. When the available supply is exhausted, 
the bees will search near and far for more, and as they are guided by the 
sense of smell the odour of honey attracts them to the entrances of other 
hives, or bees’ nests in trees, and finding some poorly defended stocks they 
enter and empty the combs of the last drop of honey. Becoming bolder, 
the robbers next attack stronger colonies, with the result that much fighting 
takes place, and many bees are lost by stinging. Robbing, as a rule, starts 
during a dearth of nectar, or a temporary break in the honey flow ; but once 
bees have been robbing for some time they will continue, even when nectar 
is plentiful again, and it is about as difficult to cure them of the robbing 
hal)it as it is to break a dog of worrying sheep, or a hen of eating eggs. 

CAUSES OF ROBBING. 

There are tiuitc a number of causes which develop the robbing habit 
in bees ; the underlying factor in every instance, however, is that the bees 
find or scent honey instead of nectar. ( 1. ) Bees should on no account be 
allowed access to honey outside their own hive. The decimation of box 
hive bees over the larger part of Australia during the past 30 years is almost 
entirely due to the practice of letting the bees clean up rejected combs, 
sticky boxes, and utensils after the hives have been robbed of their 
contents. If one of the robbed hives happened to be diseased, many, or 
all the colonies> would get a share of the infected honey, while bees from 
trees or neighbouring farms would also take part, with the result that foul 
brood almOvSt annihilated bees in some districts. ( 2. ) Feeding bees outside 
the hives during a dearth of nectar, or, indeed, at any time, is a bad practice, 
and frequently causes robbing to start. If it is necessary to feed it should 
be done inside the hive, a proper feeder being used, and sugar syrup given> 
not honey ; the former is just as good as honey, is cheaper, safer, owing to 
the absence of possible disease germs, and does not excite the bees so 
much, as it does not contain any nitrogen. Even then it is best to give 
the syrup towards evening, so that bees from other hives may not be 
attracted. ( 3. ) Combs in hives, the walls of which are too thin, sometimes 
melt down in hot weather, and the honey running out, attracts bees from 
other hives. (4. ) Weak colonics, which are unable to guard the hive 
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entrance efficiently, or queenless colonies, which will admit stran^^e bees, 
robbers included, without hindrance, may also, during a scarcity of nectar, 
cause an outbreak of robbinj^, ( 5.) Unseasonable operations are frequently 
the cause of robbinj.^. Shakin^^ the l>ees off the combs in front of the hive 
instead of into the hive, and thus spillinj^ thin honey on the ground, extract- 
in^i honey in the open air, or in a non-bee proof room, and returniuji^ 
extracted combs to the hives, are all operations which are cjuite harmless 
durin^4 a honey how, but which, after a chan);$e in the weather, may create 
quite an uproar in the apiary. The secretion of nectar by the blossoms 
sometimes suddenly ceases when extractinj^ still has to be done, and it is, 
therefore, best to have a bee-proof place to extract in, to shake the bees oft' 
the combs into the hives, and not to put the extracted combs out till 
towards eveninj*. 

RESULTS OF ROBBING, 

It has already been stated that robbinj^ has caused, and, it may be 
added, is still causinj^ the wholesale spread of the diseases of bees, and while 
the loss of many colonies from foul brood is the most deplorable of the 
results, there are others, some of which are annoying, while others add 
expense to the runninj^ of an apiary, or reduce the returns. Robbing is 
almost invariably 'accompanied by the stinj^in^r of man and beast in thj 
vicinity of the hives, while sometimes the actual loss of bees slunji^ to death 
is considerable. 

When an apiary has become demoralized throiij^ih robbinj^, even bees, 
which, by mistake or on account of stronjf winds, enter tlic wron^ hive are 
to death, when under ordinary conditions they would be accepted. 
It is stated in some bee books that every bee knows its hive, but every care- 
ful observer who has kepi several distinct races of bees in the same apiary 
knows that there is considerable straying of bees from hive to hive. In a 
demoralized apiary, every strange bee entering a hive is stung, and large 
numbers of dead bees may be seen in front of every hive long after actual 
robbing has ceased. Further, when bees are in this state of irritation they 
will sometimes ball their own queen, or, if a virgin, cripple her so that she 
is unable to take her mating Hight, or destroy her altogether, so that the 
colony becomes queenless, and a further inducement to create robbing. At 
such times attempts to introduce new queens are sure to result in failure, 
the owner of the bees being at a loss how to account for it, 

PREVENTION OF ROBBING. 

In regard to robbing, as in other things, prevention is better than cure. 
If the extent to which bee-keeping is carried on does not justify the erection 
of a special bee-proof extracting house, at least a place should be set apart 
which can be made bee tight in which to carry out all the operations of 
uncapping, extracting, and tinning of honey, and to store combs, wax, and 
appliances. Even a tent may, with little trouble, be made bee-proof. For 
the specialist bee-keeper, a properly constructed honey house is an absolute 
necessity, and a good investment, as it enables him to catch up with the 
work of extracting during short breaks in the honey flow, when otherw'ise 
^ could not do so without demoralizing the bees. Wlien more than 
jbpnty hives are kept, a wheel-barro^w carrying four supers of c6mhs, 
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save much time and hard work, and at the same time exclude the bees from 
the combs during the takin^f of the combs from the hives and on the way 
to the extractor. This is accomplished by having a board the size of the 
hive body, with a rim round the edge, on the barrow to catch any drips of 
honey, and a light cover on the top, which is raised and dropped again 
every time a comb is inserted. If robbers are very persistent, and try to 
rush the combs every time the cover is raised, they may be circumvented 
by using two smokers, one at the hive, while the other, with the top open, 
is placed on the ground inside a hive body, another body is placed on the 
top, into which the combs are hung as they are taken off the hive ; no cover 
is needed, as the smoke rising between the combs keeps the robbers away. 
When the box is full it is lifted on to the barrow and covered up. In this 
way honey may be taken off and extracted at times when it would be im- 
possible to do it in the ordinary way without starting robbing, stinging, and 
general confusion amongst the bees. 

Water in which sticky utensils have been washed, or the water used 
in boiling up old combs or beeswax, should be buried, while the refuse from 
the wax press, or the bag in which wax has been boiled under water, should 
be burned. The exercise of these precautions will keep the largest apiaries 
in a normal state, and enable all work to be done in peace and comfort. 

TO STOP ROBBING. 

When robbing has only just commenced it may often be stopped. If a 
weak hive is being attacked, the entrance should be contracted, to give the 
defenders a better chance of repelling robbers. If robbers are hovering 
round or bunching on the crevices between the lower and upper story, a 
little kerosene or carbolic acid applied to the wood with a brush will cause 
them to desist. If contracting a hive entrance is not effective, the same 
remedy may be applied, taking care not to put it too close to the entrance. 
The uninitiated often find it difficult to distinguish robbers from the bees 
belonging to the hive, and it may here be pointed out that a robber is 
easily recognised by the way it carries the third pair of legs while on the 
wing. Ordinarily, the hinder legs are not very noticeable on a bee in flight ; 
on a robber bee they are very conspicuous, being extended full length 
backwards and outwards. When robbing has only just started, the robbers 
may all come from one or two hives. To discover from which, put some 
flour in the entrance of the hive that is being robbed, and then walk round 
the other hives and look for returning flour-bedaubed bees. If it is only a 
case of one colony robbing another, changing the places of the two hives 
will confound the robbers and restore order. — Journal of Agriculture, 
Victoria* 
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POULTRY. 



CHICKEN REARING DEMONSTRATION. 


The Board of Agriculture and Fisheries have made arrangements for a 
demonstration to be carried out at Modern Hall, near Ashwell, with a view 
to showing in practice the methods of raising chickens for table purposes 
adopted by Mr. F. G. Payntkh. The demonstration is being conducted 
imder Mr. Paynter's personal supervision and management, and forms a 
continuation of that conducted in 1913 at Haslington Hall, near Crewe. 

A description of the object of the demonstration and of the methods 
adopted is given below, together with some hints for the guidance of persons 
wishmg to make a trial of the system. 

OBJECT OF THE DEMONSTRATION. 

The object of the present demonstration is to give a practical illustration 
of the methods by which a regular supply of table chickens may he produced 
on a small holding, during those months of the year in which the conditions 
are favourable both to rearing and marketing. The raising of cliickens by 
this method 'should occupy only a portion of the small holder^s time, while 
the area of land devoted to the chickens would form only a portion of the 
total area of the holding. The demand for table poultry is constant, and at 
certain seasons of the year the supply of birds of suitable quality is meagre, 
so that there is little difficulty in securing satisfactory markets for a steady 
supply of uniform quality. 

Mr. Payntek’s aim is to raise during the season from 3,000 to 4,000 
chickens weighing from 31 to 4 lb., and, in order to accomplish this, 
incubation commences at the beginning of December and continues until the 
end of June. The birds reach marketable si/e in from 12 to 16 w'eeks, and 
thus the last batch of chickens is ready for sale about the middle of October. 

AREA OF LAND REQUIRED FOR CHICKEN REARING. 

In order to raise 3,000 to 4,000 chickens during the period indicated it 
has been found necessary to utilise 4 acrCvS of land. The land selected 
should be fairly light and it should not have been occupied by poultry for 
some considerable time previous to its use as a rearing ground. The chickens 
should not be raised year after year on the same ground, but arrangements 
should be made to change the site every year so that each plot of four acres 
carries poultry once in three or four years; The land occupied by the birds 
will receive a considerable amount of manure during the season, and 
advantage should be taken of this fact in planning a rotation of crops 
on the holding. 

CAPITAL REQUIRED. 

The initial capital required for raising chickens on the scale undertaken 
by Mr, Paynter is from £250 to £300, and a considerable portion of this 
jimount is devoted to the purchase of the necessary appliances. The 
mihimuin equipment required for an output of 3,000 chickens, costs £ 350.. ; 
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LAYING OUT THE GROUND. 

The method of laying out the ground and of utilising the appliances will 
be readily appreciated by those who visit the demonstration. A small portion 
of ground near the dwelling house is set aside for the reception of two or 
three brooders, into which the chickens are placed when they leave the 
incubator, and in which they remain for two weeks in order that they may be 
under constant observation and may he trained to run up to the hover of the 
brooder when they feel cold and so avoid the risk of “packing” or crowding. 

The remainder of the ground is laid out for the reception of the 
brooders and Sussex arks into which these chickens are gradually drafted. 
Each brooder is placed in a run enclosed by wire netting 2 feet high 
supported by light stakes placed at intervals. These runs may conveniently 
measure 9 yards by 40 yards and are used for the chickens up to the 
age of seven weeks. 

Each Susse.x ark is placed in a run measuring 40 yards by 20 yards 
enclosed by wire netting 4 feet high supported by stakes. Access is gained 
to the larger runs by an arrangement which permits of a short length of the 
wire netting between two posts being swung aside. When seven weeks old, 
the chickens are transferred to these arks in lots of 40. The plan followed 
at Morden Hall is to lay out the runs for the younger chickens near the 
centre of the ground, while those of the older chickens are placed outside 
and extend to the limits of the area. Paths are provided which give access 
to the pens and permit of the food being conveyed to the birds with the least 
expenditure of labour ; galvanised iron food tins containing grain and grit 
are placed in convenient positions near the runs. The object in selecting 
and arranging the appliances and in planning the runs has been to secure 
efficiency and economy, and to facilitate the adoption of a standardised 
method of management which is calculated to produce uniform results. 

SUPPLY OF EGGS FOR HATCHING. 

The eggs bought for hatching should be selected from breeds which are 
suitable for table purposes, and eggs of pure Sussex, pure Faxerolles, and 
first crosses of these breeds may be recommended. The eggs should be 
the produce of hens in their second year and the pens from which the eggs 
are obtained should be judiciously mated. It is of the utmost importance 
that the breeding stock should be vigorous and healthy. The eggs used for 
artiticial incubation should be as fresh as possible, and should preferably be 
not more than a week old when placed in the incubator. There are great 
advantagCvS in securing a local supply of eggs, and there is likely to be a 
definite gain in the percentage of chickens hatched when the eggs are 
procured locally as compared with eggs obtained from a distance. In this 
connection attention may be directed to the possibility of co-operation among 
several poultry-keepers, some of whom might devote their attention to 
producing the eggs and others to rearing the chickens. 

In the case of the Morden demonstration from 300 to 400 eggs for 
hatching are bought each week from the 1st December to the 7th June, and 
the approximate prices paid per dozen by Mr. Paynter are as follows : — 
December, 3s; January, 2s 6d\ February, 2s. 3(i; March, 2s.; April 
and May, Is. 6d. 
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INCUBATORS. 

The eggs are hatched in incubators of the hot-air type, which vary in 
capacity from 240 to 390 eggs ; at least one incubator is started each week 
during the hatching period. Mr. Paynter keeps three or foui incubators 
constantly at work and holds additional machines in reserve in case of need 
or accident, and to allow for the necessary cleaning and over-hauling of the 
machines after each hatching period. 

The weekly supply of eggs is received on Saturday and the eggs are 
prepared for placing in the incubator next day. This is found to be a 
convenient arrangement, as the chickens are then taken out of the machine 
on a Monday morning. 

The eggs are turned twice daily until the eighteenth day ; on the seventh 
day they are tested and the iufertiles are set aside for feeding the chickens 
in the second week. 

Tliere are several reliable makes of both hot-water and hot-air incubators 
on the market, and the operator is advised to follow carefully the instructions 
provided by the maker for working the particular machine selected. 

The room in which the incubators are placed should be one in which a 
fairly equable temperature can be maintained, it should be free from vibratiout 
and, while adequately ventilated, it should be free from draughts. 

REARING (TOTAL PERIOD 12-16 WEEKS.) 

The chickens are left in the incubator until the twenty-second day, when 
they are transferred to the brooders. For the first two weeks, as has already 
been pointed out, they reiuain in a portion of the rearing ground where 
they can be kept under constant observation. The brooders selected for use 
are of the hot-air tj’pe. Those used for raising chickens on the scale under- 
taken by Mr. Paynter must be capable of giving satisfactory results when 
worked in the open under the severe conditions which prevail in the late 
spring. They must be simple in construction and should not demand 
incessant attention. The brooders used at Morden Hall are capable of 
accommodating 60 chickens up to the age of from 5 to 7 weeks, and hence a 
hatch of 120 chickens will require the use of two brooders. Tw^o lamps are 
provided for each macliine in order that one may be cleaned and filled while 
the other is in use. The brooders are cleaned out regularly once a week 
until the chicks are four weeks old and twice a week afterwards. Sand is 
used for covering the floors of the brooders. 

FEEDING AND MANAGEMENT. 

First Week, During the first W'eek the birds are provided at frequent 
intervals with just as much food as they wall clear' up. The food consists of 
the following mixture: — 

CHICK FEED. 


Wheat ( cracked ) 

. . . 

50 per cent. 

Millet 


15 „ 

Canary seed 

. . . 

15 .. .. 

Best meat 

* • • 

10 „ 

Maize ( cracked ) 

... 

5 

Rice 


5 „ 
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An unlimited supply of pure water is always provided, and j^rit is scattered 
on the Hoor of the brooder, and is constantly available throughout the whole 
process of rearing. 

Second Week , — During the second week tlie birds are fed in the follow- 
ing way : — 


At daybreak 
At 9 a.m. 

Atl2‘30p.m. 

At 6 p.m. (or half-an-hoiir before 
sunset, according to the 
season ) 


Chick feed. 
Hard-boiled egg. 
Chick feed. 


Chick feed. 


When the chickens are two weeks old they are moved to a brooder in 
the centre of the rearing held, and are contined for one day in a small wire 
run attached to the end of the machine. This small run is then removed, 
and the chickens have access to the larger run in which the brooder is 
placed. 

Third and Fourth ICtr^s. — Three tins containing chick feed, and fitted 
with wire guards to prevent the birds scratching out the food, are placed 
overnight in the brooder so that the first feed may be obtained at daybreak. 
These tins are removed when the birds are let out of the brooder, and a tin 
of groats is provided for them. At 9 a.m. soft food is given, consisting of 
biscuit meal and 10 per cent, of meat. The biscuit meal and meat 
meal are mixed with boiling water and are dried olY with eciual parts 
of sifted barley meal and sharps. The mixture when prepared should he 
crumbly, the utmost care being taken to mix the ingredients thoroughly and 
to avoid the use of “ sloppy” food, which is a frequent cause of trouble. At 
the same time any groats which have not been cleared up are removed and a 
tin of meat scrap is placed in the run. At 1 p.m. soft food prepared as 
described above is again given to the chickens, and the tin of meat scrap is 
removed. About 6 p.m., or earlier according to the season, the birds receive 
as much dry chick feed as they will eat. 

When four weeks old the chickens may be divided into lots of 40, and 
each lot may be provided with a separate brooder and enclosed wire run. 

Fifth, Sixth and Seventh Weeks , — At the beginning of the fifth week after 
hatching, and until they are seven weeks old, the chickens are fed as in the 
fourth week, but instead of the chick teed they receive a mixture consisting 
of 

60 per cent, whole wheat. 

40 per cent, chick feed. 

When the chicks are seven weeks old they are removed to the larger 
runs and are housed in Sussex arks. The Sussex arks are provided with 
shattered floors through which the manure falls. Wooden floors are placed 
on the ground below the arks in order that the manure may be collected and 
utilised. 
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Eighth to Sixteenth Week, — At 7 a.m. the birds receive a mixture 
composed of : — 

Meat meal ... ] lb. "j 

Biscuit meal ... 2 ,, lb. 

Bran ... „ J 

This amount is soaked in 1} gallons of boiling water and dried off with:— 

Barley meal ... 2 lb. 

Fine sharps ... 9 „ 

This ration is given to the birds again at 1 p.m. The eve ling feed 
consists of 90 per cent, of whole wheat and 10 per cent, ot cracked maize. 

An alternative system of feeding which has proved advantageous is as 
follows : — 

7 0 a.m. Soft food ( as described above ). 

10‘30 a.m. A half feed of mixed grain. 

1*30 p.m. A half feed of the soft food. 

6*0 p.m. As much mixed grain as the birds will eat. 

THE QUALITY OF FOODS USED. 

The quality of the meals and grain used for feeding is a matter of 
considerable importance. All the feeding-stuffs should be sweet, and freshly- 
milled meals should be used when po.ssible. If the feeding-stuffs are bought 
in quantity they should be stored in suitable bins so that they may not 
deteriorate. The ingredients used by Mr. Payntrr are such as can be obtained 
everywhere, but care should be taken in selecting them, as experience 
has proved that the health, and consequently the rapid growth and develop- 
ment of the birds, is largely dependent on the care exercised in this matter. 

MARKETING. 

When the birds are between 12 and 16 weeks old they weigh from 3^ lb. 
to 41b. and are sold by contract at prices varying from 3.s. 9d. each in April to 
2s. td. each in September. They are sent away alive in crates containing 
12 birds, the purchaser paying carriage. This method has the advantages that 
it saves the rearer a considerable amount of trouble, and removes anxiety 
regarding market fluctuations, for the season’s output is sold beforehand at 
flxed rates for the different months. 

On the other hand “hnished’' birds, while their preparation involves 
additional expense in food and skilled labour, command a better market and 
would possibly yield a higher return. With the object of testing the possibi- 
lities in this direction arrangements have been made to trough-feed and cram 
a certain proportion of Mr. Pa vnter^s birds during the present season, and to 
compare the results with those obtained by the sale of “unfinished” birds. 

RESULT OF PREVIOUS DEMONSTRATION. 

The result of the demonstration carried out in 1913 by Mr. Payxter 
indicates that success is largely dependent on the quality and proximity of the 
egg supply, and that the amount of profit on the Season’s work is to a large 
extent determined by the number of birds which can be placed on the market 
in April, May and June. 

During the season 1913 Mr. Paynter purchased 9,897 eggs for incubatipr 
and hatched 4,028 chickens, or 41 per cent, of the total. The number of 
birds which reached a marketable age was 3,471, and these were sold at an 
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averaj;;e weight of slightly over 4 lb., realising on the average S\d, per lb. The 
cost of food amounted to £275. 7s. Sd, The net profit on the season’s output, 
after deducting all expenses, rent, interest on capital and depreciation, amount- 
ed to £55. Is. 2d, 

It would be unwise at the outset for anyone without considerable 
experience to undertake chicken raising on the scale indicated above, but the 
methods adopted by Mr. Payxter may be applied with advantage to raising 
a much smaller luunber of birds. 

As experience is gained additional appliances can be purchased and the 
output of chickens gradually increased from year to year. — Journ. of the 
Board of Agriculture. 

WORMS IN GROWING CHICKENS. 

During the chicken-rearing season many poultry-keepers will have observed 
that their chickens are troubled with intestinal worms, and, in consec]uence. 
donotthirve. They cannot understand why the chicks do not make any 
headway or growth. Being fed upon the best food, with good care and 
attention, they yet fail to grow. When chickens are making no growth, care- 
fully examine them, and if you find the skin hard and tight to the touch, you 
may be sure that the trouble is worms. If such is the case it retards growth 
very considerably. 'Phe chicks become denuded of feathers around the head 
and neck, and the body feathers seem in a state of decay and dropout. This 
is a sure sign of internal troubles. The chickens greedily devour food, and 
eat more than is good for them. The food they consume cannot be assimi- 
lated properly into the system because the intestinal worms exist upon the 
nutriment which should build up the chicken’s body. Hence, it is very 
important to remove the cause, and so ensure the proper development of the 
chick. The chief cause is undoubtedly filth, and where chickens are reared 
in unsanitary surroundings and are allowed access to ash and refuse heaps 
they will suffer from worms. Where garbage heaps accumulate from house- 
hold refuse, etc., chickens should not be allowed their freedom, as some of 
the filthy, decaying matter is likely to enter their bodies and thus favour the 
presence of worms. Chickens so affected stand about dull and listless, wings 
hanging down, and have a dull, dejected look upon them, and “cheep” vert^ 
disconsolately. To cure this malady confine the chickens, and let them fast 
for at least twenty-four hours. This will remove all food from the intestines. 
Do not withhold water, but allow them all they can drink. Give them a slight 
laxative medicine, such as Epsom salts — one tea-spoonful to three chickens in 
one pint of water, or one-quarter tea-spoonful of syrup of buckthorn per bird; 
The latter will be found very efficacious in expelling the worms. Afterwards 
stew some linseed in the oven, and mix it with the soft food. It will he 
found very nourishing, and will coat the intestines with mucous arid so aid 
the digestion of the food. Hemp-seed can be given, but it is not so: 
beneficial as linseed. Another good remedy is to soak one ounce of linseed 
in one pint of water for at least twelve hours, then add one tea-spopnfid -Qf 
tincture of iroUt and give it to the chickens. Of course, Wbiehever remedy; 4s: 
uaedv give inwall cases the Epsom salts, firsts— ^Feathered Life.: ; \ of i 
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SETTING THE HEN. 


Whilst in South Africa incubators are the fashion, yet many farmers^ 
wives will still use nature’s way and my advice is based upon practical 
experience. In setting hens always try to have two ready at the same time 
so that at the end of the seventh day, when you test out the eggs, if possible 
place all of the fertile eggs from the two hens under one hen and then re-set 
the other hen. If upon testing the eggs, it is found that more are fertile 
than one hen can cover, then let both of them finish the hatch. When all 
the eggs are hatched, give the little chicks to the hen that you know has 
been the poorest sitter and give the other hen another lot of eggs. In this 
way you have less hens with chicks to care for. Ordinarily the two sittings 
of eggs will hatch from eighteen to twenty-six chicks and one hen can easily 
care for this many if the weather is moderately mild. 

When setting a hen it is important that she could be free of lice when 
set on while sitting. A good plan for accomplishing this is to thoroughly 
dust the hen with a good lice powder before placing her on the nest ; also 
dust her on the seventh day and on the eighteenth day. At the same time 
sprinkle the nest and eggs with the powder also. Test all the eggs on the 
seventh, fourteenth and eighteenth days and at each setting discard all eggs 
which do not show signs of being fertile. The reason for making these tests 
(for incubator work test only on the tenth day ; this is sufficient) is that 
while an egg might show fertile on the seventh day, by the fourteenth day 
something may have happened to kill the young chick in the shell and it is 
better to get it out of the nest and make room for the ones that will hatch. 
On the eighteenth day make the final test. At this stage of incubation the 
egg will appear veiy dark, except on the large end, which contains the air 
cell. If the weather is dry and warm the chances are there is not enough 
moisture in the air to properly soften the shell of the egg so that the little 
chick can break the shell, and if this condition exists supply artificial moisture 
either by sprinkling the eggs with water at blood heat, or place a bucket of 
water near the nest. The former plan, however, is advisable. 

GETTING GOOD RESULTS. 

After the eighteenth day leave the hen alone and the chances are she 
will not leave her nest again until the eggs are all hatched. On the twentieth 
day the chicks will begin to cheep and it is a great temptation to lift the 
hen up and take a peep, but don’t do it, for if you do you are apt to spoil 
your chances of a good hatch. 

The chick first breaks the shell in one place and then by moving its 
head around in the egg against the inside of the shell breaks a circle around 
the egg and by much squirming and twisting the shell separates in the 
middle and the little chick rests beneath the hen, weak and exhausted. 

It is important to watch the hen now. She becomes restless and there 
is danger that one-half of the egg just hatched will work over the 
end off and if this happens the chances are it will prevent the egg 
from hatching unless removed. When the hen starts to hatch, watch 
her carefully, and by putting your hand under her body, you can 
feel the egg shells that are there and remove them at once ; also remove 
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the young chicks from the nest as fast as they hatch, placing them in a 
basket lined with cotton, and after covering, place the basket near a stove to 
keep the little fellows warm. 

Unless this is done, many of the chicks will die in the nest, either from 
being stepped on by the hen or crushed between two eggs that have not yet 
hatched. As soon as all the eggs are hatched, take the hen from the nest, 
and, after giving her a thorough dusting with lice powder, place her in a coop 
and give her a good feed and fresh water. After she has finished eating and 
drinking give her the chicks. 

You will notice that I have just said that I fed and watered the hen 
before giving her the chicks, and perhaps you will w^onder why I recom- 
mend it. In the first place the hen has probably gone forty-eight hours 
without food and water and consequently she is very hungry and thirsty, and 
my experience has been that it is better to feed and water her before giving her 
the chicks, as she will then quieten down and give them the attention they 
need and not fuss around, stepping upon them and probably injuring or 
killing two or three at the very start. 

For the first few days, or until the chicks get around lively, place the 
coop on a wooden platform ; this keeps the chicks’ feet dry and prevents the 
hen trom scratching in the dirt and possibly burying several chicks alive. 
A platform for the coop is a mighty good thing to have in rainy weather, 
such as is experienced in the coastal regions of the Union. — South African 
Poultry Magazine. 

CHICKENS THAT DO NOT GROW 
FEATHERS. 

In all poultry yards the owner is greatly exasperated by chickens which 
seem definitely to refuvse to grow feathers. These, the black sheep of the 
flock, soon become an eyesore, and the owner feels relieved rather than 
otherwise when a blazing hot sun, or a cold east wind carries them off. If 
left alone it is but a matter of time until this happens, and what might 
become a source of profit becomes a dead loss. 

NEVER FIT TO BREED FROM. 

Such birds are never fit to breed from, and should all be rung or in some 
way marked to ensure their being sent to market. The causes of this bare- 
ness are many; if rung or toe-punched it will be found that the lasit hatched 
chicks are frequently the ones w^hich are troubled in this way. Overheating 
in the brooder is another cause, and the chick which meets with an accident 
is generally one of those which fail to thrive. Where but an odd chick or so 
is affected, it is far best to kill it, since a single chick will not repay for the 
extra attention necessary. It is at the age of five or six w'eeks that this lack 
of strength to grow feather is most apparent, and where the number will 
merit it, it is at that age the special treatment ought to begin. 

In the first place these chicks must all be put together, since they can- 
not stand the amount of cold or heat the well-feathered chickens can. The 
most suitable building is a large warm shed, into which should be put a lamp 
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brooder, which should be run at a tfemjyerature of about 75 dej^rces. Th^ 
chicks should only be given their liberty when the sun is not too strong, and 
yet fairly warm. Let them be caught in a shower of rain and they will soon 
die off. 

CONFINEMENT FOR TWO WEEKS. 

Provided the shed is fairly large and with a good earthen floor, it would 
be as well to coniine the chicks for about two weeks, thus avoiding all' risks, 
when the feathers ought to begin to grow. The food should be of a nourish- 
ing nature, and should consist of boiled maize, biscuit meal, Sussex ground 
oats, and a little meat occasionally. A little tonic might be given about twice 
a week, and milk should be given instead of water. It will be found that 
after two weeks of such treatment, during which time the chicks are given all 
they will eat, the feathers will begin to shoot, and as soon as the birds become 
well-feathered, they can be re-transferred. — Poultry World. 


A DISEASE OF THE WATTLES OF FOWLS. 


H. R. SEDDON. 

The following is an account of a disease of the wattles of fowls investi- 
gated by the author at the Melbourne University Veterinary School, and 
proved to be due to a specific microbe which, in many respects, on 
bacteriological examination, behaves in a manner exactly similar to that 
causing fowl cholera. 

The “wattle disease ” appears to be a localized form of fowl cholera in 
which the causal microbe gains entrance into the wattles and remains there, 
giving rise to two very marked symptoms — (\) enlargement, due to the 
presence of inflammatory fluid, and, later (2), dfs/or/m//, with the formation 
of hard nodules of cheesy material in the wattle. 

Chicken cholera, it may be mentioned, pre.sents three distinct forms. 
(1) In the first, the bird may be found dead, no symptoms having been 
observed by the poultry keeper. Such rapidly fatal cases usually occur at 
the beginning of an outbreak of the disease. (2) In the next type of the 
disease diarrhoea is the most marked symptom, and death results in froin 
one to three days. (3) The third, or chronic, form, usually occurs in 
birds which have recovered from the second form, and is manifested 
by swelling of joints, muscular weakness, and wasting, and may extend 
over several weeks. 

In the localized form in the wattle the microbe probably enters through 
wounds in that organ gained while scratching or fighting. In the cases 
investigated, White Leghorns were affected, but it is probable that any 
breed with large wattles would be liablp to the complaint. For the same 
reason, cockerels suffer more frequently than hens. The disease was com- 
rnunicated experimentally to healthy birds by rubbing cultures of the microbe- 
on, wattles jvh had been scratched lightly with ^ needle. . 
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SYMPTOMS* 

The first symptom to be noticed is that one or both wattles or portions 
of them are much swollen, dark-red in colour, and, though hot and tender 
at first, soon become cold. The swelling is due to oedema, or inflammatory 
fluid, within the wattles, and small beads may be observed oozing from the 
surface. By this time birds manifest symptoms of general illness, such as 
ruffling of feathers, loss of appetite, and also often show an acute inflamma- 
tion of the eye (usually on the same side), manifested by a gluing together 
of the eyelids with some discharge of yellowish pus. 

Affected birds may die during the first few days of illness (acute form), 
but in the great majority of cases the disease becomes chronic. When the 
bird dies in the acute form, the microbe has passed into the blood. This 
may be shown by injecting a few drops of blood from a fowl just dead under 
the skin of another fowl, when this bird will die in from eighteen to 
thirty-six hours. 

In the chronic form the wattle soon becomes hard and wrinkled, due to 
absorption of the fluid present in the acute stage. Later nodules of cheesv 
material form in the wattles, and there may be seen thick scabs often 
almost embedded in fissures of the surface. These latter mark old scars 
— probably those where the microbe gained entrance. 

These much -crinkled wattles mav remain in this condition for a consider- 
able time, even months, and are a source of danger, inasmuch as the causal 
microbe may still be present in them, multiplying there and capable of 
spreading the disease when the scab finally falls off. Thus the bird may, 
apparently, recover, yet be a “ carrier” of the disease. It may be mentioned 
here that this microbe is also capable of causing a fatal diarrhtea (like fowl 
cholera) in chickens. 

The disease has been known to affect over fifty birds in one run, the 
mortality being about 5 per cent. It is not only actual deaths that arc 
serious from a poultry-keeper’s point of. view% but also the great dis- 
figurement of birds which survive — a very serious matter in pure-bred stock. 

TREATMENT. 

Affected birds must be at once isolated, and as soon as signs of active 
inflammation hav'e disappeared, the wattles should be “ cropped ” — that is, 
removed with a sharp knife. Such an operation, of course, causes disfigure- 
ment, but the spread of the disease is checked, provided all the affected 
material be burned. 

The fowl-house and run should not escape attention. These should be 
thoroughly cleaned up, droppings and rubbish should be burned, and the 
nests, shed, and feed or water troughs disinfected. If possible, the yard 
Where the affected birds have been running should be dug up. In a poultry 
run where fifty birds were affected during one autumn, the owner, after 
adopting such measures, suffered no loss at all for some months, when three 
hens became. affected. Digging up the yard w^here these birds had been 
running, and top-dressing with lime those parts where the fowls chiefly 
congregated, again resulted in a disappearance of the complaint. — Journal 
OF Agriculture, Victoria. 



222 


[September, 1914. 


ENTOMOLOGY. 


THREE CATERPILLAR PESTS. 

DICHOMERIS lANTHES, MEYR. A PEST OF LUCERNE. 

In December, 1913, Lucerne at the Experiment Station, Peradeniya, was 
badly attacked by the caterpillar oftheTineid moth, Dichomeris tanlhcs, Meyr. 
The caterpillar folds the leaflets from below upwards and eats them in 
patches. It is about 8 mm. lonj^, yellowish j^reen with the head and first 
thoracic segment glossy black. When viewed by the aid of a pocket lens the 
body tubercles are seen to be black. The pupa, which was to be found in the 
folded leaves, is of a yellowish colour with a brownish tinge along the dor- 
sum. The tubercles are somewhat prominent. Moths were emerging about 
December 10th. The forewings are of a yellowish-brown colour with black 
bands and blotches and are irides::ent. The hind wings are bluish-black with 
a fringe of long hairs. The palpi are well developed, blackish in colour, 
project straight forward and possess a peculiar, dorsal, hair-like projection. 
A few of the caterpillars had been parasitised by a small Braconid, black with 
the base of the abdomen dorsally and ventrally white. 


CATOPSILIA CROCALE CRAMER. A PEST OF CASSIA (NODOSA }) 

In April, 1914, severa of the Cassias in the Botanic Gardens were defo- 
liated by the caterpillars of the butterfly, Catopsilia crocalc, Cramer ; at the 
height of the attack the frass in falling made so great a noise that it at once 
attracted the attention. The caterpillars had a habit during the heat of the 
day of climbing restlessly up and down the trunk and congregating between 
the limbs at the base of the tree, and advantage was taken of this to feed 
them with branches of Cassia sprayed with Arsenate of Lead. These cut 
branches, however, soon wilted in the strong sunlight. 

Very few parasites were observed. A few Chalcids were noticed pros- 
pecting about the pupie, and several of the caterpillars contained Dipterous 
puparia, but neither Chalcid nor Dipteron was reared. 

A small number of the caterpillars was attacked by a disease. Such 
caterpillars did not manage to pupate successfully. Some hung limp having 
got no further towards pupation than the spinning of the girdle of silk, others 
had got the length of forming part of the thorax, while still others were full- 
formed ; but these last became of a blue-black colour and full of a bad- 
smelling liquid. 

The surrounding bushes and trees were covered with pupae. On the 
underside of one leaf of Bryophlylum sp. fifteen were suspended, on another 
fourteen. They were hanging in hundreds on the neighbouring Palmyras, 
chiefly on the under-surface of the uncut leaf-bases. Boys were put onto 
collect them. 
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Amonji the pupae crows and king-crows did good work, though the crows 
in their quest of them did some damage by breaking off leaves and twigs from 
the more tender plants. The king-crow was also observed feeding greedily 
on the caterpillars 

It was observed that a plant of Loranthus growing on one of the Cassias 
had not been touched. 

In spite of all that was done a considerable emergence of butterflies took 
place, but that brood seems to have done little or no damage. 

The caterpillar is about 14 inch long. The head is large and is broader 
than the thorax. It is of a yellow colour and bears numerous small black 
tubercles. The terminal segment is similar in colour to the head. The 
dorsum of the thorax and abdomen is of a cobalt blue colour w'ith a more or 
less distinct yellowish, mid-dorsal band. The spiracles are white and are 
located in a yellowish band, ventrad of which runs a greenish hand spotted 
w’ith black. The venter is whitish yellow. There are four pairs of abdominal 
prolegs and an anal pair. The hooks are in three longitudinal rows. The 
mandibles are dark-brown at the apex and the labrum is deeply notched. 

The pupa greyish-brown to greyish-yellow. There is a narrow', mid- 
dorsal, blackish band, and a narrow blackish band above the spiracles, 
bounded ventrally by a narrow^ yellowish band, ventrad of which the pupa 
is usually paler than on the dorsum. There is distinct snout black in colour 
and tuber cled on the dorsum, and often with a paler area at the apex. 

The butterfly is the yellow and black “ monsoon butterfly ” which is to 
be seen migrating westwards about November 


CATOCHRYSOPS PANDA VA HORSF. A PEST OF CYCADS. 

In March, 1913, the fronds of Cycas revoJuta in the Botanic Gardens were 
destroyed by the caterpillars of this butterfly, being stripped almost to the 
midrib. There w'ere holes in the midrib at intervals and the inside was 
eaten out and the cavity full of a blackish or brownish evil smelling frass. 
Larvie and pup^e were present often several in the interior of each midrib. 
In May, 1914, the young fronds of Cycas Rnwphii were attacked ; they 
elongated but were reduced to the midrib, which was dead and withered and 
bent and hanging limp at the apex, giving the trees a very unsightly 
appearance. In this case also holes had been eaten into the midrib but 
there WTis no extensive mining in the interior, probably because the food to 
be found externally was sufficient to enable them to complete their 
growth. 

In the case of C. Rumphii the butterflies were seen ovipositing on the 
tender fronds. Egg-laying extended over fully a week. The eggs are pale 
green in colour, circular, flattened dorso-ventrally, slightly concave on the 
upper side and covered with a net work of wfliitish ridges. Many of the egg§ 
were ruptured and I observed a minute, brownish ant actively engaged in 
nibbling at the eggs. 
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The very young caterpillars are greenish with a black head and are 
covered with long white hairs. They are often to be found underneath the 
undeveloped pinnae of the young frond. The older caterpillars about i inch 
long, are flattened dorso-ventrally, purplish or greenish purple and spotted 
with white tubercles on the dorsum. The head is very small, of. a shiny 
black or dark-brown colour and can be retracted. Some show a broad, 
dorsal, purplish band and a lateral, narrow, waved, purplish band ; these 
bands coalesce at the seventh abdominal segment. There is a subspiracular 
row of yellow spots. The body is thickly set with short, stiff hairs each 
springing from a white tubercle and bearing spines at the base. On the 
eighth segment laterad and caudad of. each spiracle is a white, rever- 
sible, finger-like body which when evaginated suggests a hydra with 
numerous tentacles at the end. On the dorsum of the seventh abdominal 
segment in the middle line is a greenish, transversely elongated area with 
a band of some twenty small, rounded, gland-like processes on its posterior 
margin. The spiracles of segments seven and eight are situated well up on 
the dorsum. Abdominal segments three, four, five, six, and last bear 
prolegs. There are three pairs of thoracic legs. The pupa is smaller than 
the caterpillar being about 2/5 inch long. It bears a slight hump on the 
thorax and there is a constriction between the thorax and the abdomen. 
The ventrab surface as far back as the tips of the wing-cases is of a trans- 
lucent olive colour. The rest of the pupa is of the same colour as the larva. 
Sometimes the mid-dorsal line is darker than the rest of the dorsum. Tlie 
spiracles are white. The wing-cases are greenish yellow with several 
longitudinal dark bands. Pupae were found in considerable numbers on the 
midribs well down towards the base. Several occurred on the stem of the 
plant below the crown of leaves. The small ants were still busy and several 
of the pupae had been partly eaten. Attached to a dead larva was the white 
cocoon of a Braconid. 

Of this insect de Niceville is quoted by Bingham ( F.B.l. vol. ii. p. 414) 
as saying : “ I have never succeeded in finding the pupa on the plants and 
can only conclude that the ants ( not the ants referred to above, but ants 
which attend the caterpillars for the sake of their secretion ) drive the full 
grown larvae down the stems of the plant into their nests where the Iarva‘ 
undergo their transformations.’’ This report refers to Calcutta, where the 
insect feeds on Cycas revoluta. 

In January, 1914, the caterpillars of the same butterfly were feeding on 
the underside of the fronds of Cycas revoluta^ eating through to the upper 
epidermis. These caterpillars were attended by ants, Campottotus $p. 

The butterfly is one of the Blues. 

An application of Arsenate of Lead at a strength of 4 lb. to 100 gallons 
of water made Mrhen the larvae are young will control this pest, 

A. RUTHERPORp, 
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SOME FURTHER NOTES ON XYLEBORUS 
FORNICATUS, EICH (SHOT-HOLE BORER 

OF TEA). 

In the Tropical Agriculturist of February and March, 1914, 1 i^ave the 
results of several laboratory experiments to determine the effect produced on 
the contained insects when the infested primings were buried. These 
experiments showed that the beetles continued to live and breed in them. 
While it was thought that the result under estate conditions w'ould not be very 
different, it was considered advisable to obtain definite information on that 
point. Through the interest of Mr. D. Westland, of Tembiligalla Estate, 
Ulapane in the subject, 1 have been able to obtain such definite information 
and I propose in this article to give a short outline of the experiment and its 
results. The primings of a field infested with Shot-hole Borer were buried 
on June 25lh and lifted at intervals of one day, one hole being emptied each 
day. The primings were forwarded to me at Peradeniya and examined at 
the laboratory on the following morning. Thus the first primings examined 
had been buried for one day, the second for two days and so on up to 
twenty-nine days. Each lot probablv represented a single bush or one or 
two neighbouring bushes ; suppo.sing this to be so it was evident that certain 
bushes or groups of bushes were much more heavily infested than others. 
For example in one sending no tunnels at all were found. All twigs and 
branches were carefully examined and every tunnel whose entrance was 
open was followed to its farthest ramifications. In the course of the 
examination many tunnels were found to be occluded. As this occlusion 
must of necessity have taken place prior to the burying of the primings such 
galleries were neglected from the point of view of the experiment. It may 
be noted, however, that in very few cases were any insect remains found in 
such galleries, save rarely a ruptured, dipterous puparium. In practically all 
cases the beetles had escaped before the disaster had overtaken them. Such 
occlusion is doubtless a manifestation of the vigorous growth produced by 
cultivation and fertilising. In the empty open galleries no l emains of insects 
were found, as one should have expected, if insects had died in the galleries ; 
for no animals which might act as scavengers were observed, except at rare 
intervals, a few mites. 

Dipterous larvae and puparia were not uncommon and were found, as on 
previous occasions, associated with living adults and larvie and eggs of the 
beetle. It is worthy of note that adult ilies emerged from puparia that had 
been buried for several days. It was observed on many occasions that 
termites had chosen the opening of a tunnel or a pruned surface, which had 
passed through a system of galleries, as a point at which to begin their depre- 
dations, and from these points tunnels often descended far into the branches. 
Might not just such a tunnel form the starting point of a Calotermes colony ? 
This fact at any rate suggests that, if war were waged - on termites in the 
plantations, a decided improvement in the condition of the tea might with 

confidence^be expected. 
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Before setting forth the results of the experiment the following details 
kindly supplied by Mr. Westland may be given. The tea is Manipuri 
indigenous and had run 23 months from the previous pruning. It is shaded 
with dadap regularly pollarded. It had received a regular bi-annual appli- 
cation of a well-balanced mixture of artificial manure, applied between 3 to 5 
months after pruning. Basic slag and potash or lime were applied previous 
to pruning. The yield from the field of 32 acres for 1913 was 1164 lb. per 
acre. Shot-hole Borer was active and had been on the tea for many years. 
The prunings were buried immediately after the pruning, in dry weather. 
The type of burying was good, average work. Basic slag and potash were 
applied in the usual quantities along with the prunings. 

The rainfall in inches during the period of the experiment was distributed 
as follows beginning with that of June 25th and ending with that of July 24th : — 
0; *53; ‘58; 0; ‘31; 71; 61; 76; 0; 0; ‘37; 0; ‘70; 0; *35; '22: *45; ‘35; *28; *25; 
*48; 0; 0; 0; 0; 0; ‘17; *42; *l5;-~Total 7‘69 inches. 

But one or two records from each day's examination have been included. 
It will be observed that adults, larvae and eggs were present even after an 
interval of 29 days. 

In view of these facts is it to be wondered at that the insect has not only held 
its own but has continued to increase and spread throughout all the.se years ? 
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On June 23rd at Ulapane I exaininecl some pruninjis that had been buried 
since May 22nd with basic sla.i> at the rate of 200 lb. to the acre. 'J'he soil 
was fairly heavy and the prunin^s were well covered with earth, only an end 
of a twig protruding here and there. The rainfall for the period was 13'30 
inches. The prunings were in most cases well decayed, and not infrequently 
the galleries were standing full of water. We opened a number of galleries 
and found several dead beetles but never more than one in a tunnel. And 
in one gallery we found a female and two hu’vae alive and vigorous I 
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One of the features of Shot-hole Borer attack that is much complained 
of is the loss of branches that, having been girdled by the insect, break over. 
I have observed that, at least in the neighbourhood of Peradeniya, such 
broken branches are chiefly located on the outside of the bush and the break- 
age is doubtless due in chief part to pluckers crushing between the closely- 
planted bushes or reaching over to pluck the side of the bush opposite to 
that on which they are standing. 

A. RUTHERFORD. 


ENGLISH SCIENCE AND AGRICULTURE. 

In a recent issue of the Tropical Life, published in London under the cap- 
tion of “A Spendthrift’s Budget, ” the editor criticises the English government 
for taxing the people the equivalent of about a thousand millions of dollars 
without including in this enormous budget a satisfactory appropriation for the 
develof)ment of education in tropical medicine and tropical agriculture. Two 
tropical agricultural colleges have been asked for, one in the East, perhaps in 
Ceylon, and one in the West, perhaps at Trinidad, British West Indies, but 
nothing thus far has been done. 

The development of tropical industries along modern lines practically 
began in Louisiana some twenty-five years ago, when Dr. W. C Srenns 
started the Louisiana Sugar Experiment Station under the auspices of the 
Louisiana Sugar Planters’ Association. The Far East, or at least Ceylon, has 
been urging an allotment of 2i million dollars for the foundation rq' a tropical 
school in that famed island, where a high order of learning has been in vogue 
for more than a thousand > ears It is now proposed to concentrate the in- 
telligence of the country in industrial research work under the conditions that 
prevail in the tropics. The vast capacity of the tropics for production of food 
stuffs, cotton and fibres generally, has obscured the necessity for a high order 
of teaching these arts. 

The success of our Louisiana Sugar Experiment Station and the enlarge- 
ment of the work in Louisiana to cover all of the leading products of the state 
while preceded by the famous experiments of Lawks and Gilbert at Rot- 
hamsted, England, made Louisiana the starting point for tropical research and 
experimental work, and we find that even the Japanese are working up to the 
very highest standards, and that the British East Indian government is cann - 
ing on excellent research work at its various stations throughout the Indian 
Empire and so on throughout the whole tropical world. While nature is 
bountiful in the profusion of its productions, yet the producers must be taught 
how to get the highest degree of effectiveness with the least expenditure of 
human labour and at the least total cost for labour. The progress made in 
the last thirty years has simply been marvellous and the efforts now making 
to induce the English government to take hold of the problems, including 
tropical medicine as one of the essentials, would seem to be a move in exactly 
the right direction, and the editor of Tropical Life deserves much credit for 
his continued insistence on more consideration by the British government of 
these projects. — Louisiana Planter. 
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CO-OPERATIVE CREDIT 
MOVEMENT. 

A BANKER’S REPORT ON CO-OPERATIVE 

CREDIT. 


'Phe Central Provinces Aclmiiustration last year took the interesting^ step 
of invitinj^ the Allahabad Bank to send a representative to investigate the 
workin)^ of the co-operative system in the Central Provinces and Berar. It 
was evidently felt by the Fh ovincial authorities that, as the assistance of 
the Bank was likely to be required in increasin)4 measure in future years, 
the directors should be ^iven an opportunity of satisfying themselves re- 
^ardin^i the hnancial soundness of the rural co-operative societies, the 
central co-operative banks, and co-operative organization as a whole. The 
Allahabad Bank accordingly deputed Mr. W. Rknwick to make the 
necessai*y inquiries, and the results of his inspection have been published in 
a readable and informing report. The investiuntion was of special im- 
portance since it was the first scrutiny of co-operative credit institutions in 
this country made b\* an independent observer. Ofhcial reports wc have 
had in plenty, but the ordinarv reader is prone to cherish the suspicion that 
an official chronicler puts the best face possible upon (joveriiment enter- 
prises, so that institutions which are in reality lifeless and artificial arc apt 
to be described as if they served some useful purpose. Anyone acquainted 
with the broad facts would, of course, be aware that the co-operative credit 
vsocicties, which eniplov a capital of 5.U lakhs and receive only 11 lakhs in 
State aid, cannot be pious frauds. But the comparative indifference with 
which co-operative credit is still re.u'ardcd shows that its value is even now 
imperfectly grasped, and it may be hoped that the publication of the results 
of a survey carried out by a banker will do much to convince even the 
sceptical that co-operative credit is a i^reat fact. Mr. Rknwick does not 
conceal his sense of the diificulties with which this beneficent institution has 
to contend in the Central Provinces, The general lack of education is a 
terrible handicap. Only 33 persons out of a thousand can read, and, un- 
happily, such primary education as is j^iven does not much improw the 
situation since so many of those wlio )4o to the primary schools lapse into 
illiteracy when their brief schoolini; is over. “ My tour in the Central 
Provinces and Berar,” he writes. “ convinces me that the cultivalin^^ classes 
and the people en^?a^^ed in cottajic indu.stries are extraordinarily backward, 
prejudiced, and. almost beyond belief, illiterate.” Not only are the people 
ignorant, but they have lost, if they ever possessed it, the instinct of coopera- 
tion. At the same time the old machinery by which agriculture \\ as financed 
is, in Mr. Renwick's opinion, “sadly out of gear.” A new system is 
required to cope with a problem whose magnitude may be inferred from 
Sir Reginald Craddock’s calculation that “ a capital of at least ten crorcs of 
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rupees could easily be sunk in financing the cultivators of these provinces.’^ 
Apparently the only safe solution of the difficulty is to be found in a vast 
network of co-operative credit societies, and when it is remembered that, 
since the establishment of a few experimental societies in the Central 
Provinces ten years ago, the capital which co-operative credit has acquired 
and is utilising is nearly 35 lakhs there is some ground for the belief that 
co-operative societies, if they are wisely managed, will ultimately become 
the people’s banks, controlled and to a large extent financed by the people. 
The question, therefore, whether the co-operative system is well organised 
is one of profound importance. Mr. Renwick, after thoroughly examining 
the centra’ banks and after inspecting in detail the affairs of 250 rural 
societies, is satisfied that the task which seemed insuperable has been 
accomplished and that in spite of all difficulties the Central Provinces have 
been “ well equipped witli first class co-operative machinery specially 
designed for their peculiar needs.” It is clear, however, that the practical 
success of the movement depends not only on a good system, but on the 
ability and readiness of all concerned to discharge their respective duties. 
Thus in a village society, which borrows money on the strength of the un- 
limited liability of its members, solvency can be maintained only if the 
members deal faithfully with applications from their fellow members for 
loans. If they grant loans heedlessly, the society will come to grief. Mk. 
Renwick, it is pleasing to find, regards the control exercised by rural 
financiers as real and effectual. “Actual inspection of the working of 
societies,” he states, “ makes it quite clear that if A is going to be res- 
ponsible for B, he will not consent to allow B to obtain an advance of money 
beyond his means and beyond his powers of employing it to good advan- 
tage.” Nevertheless Mr, Renwick affirms very emphatically that there 
ought to be no withdrawal of Government assistance ‘'for an indcliniie 
period of years to come,” and he enlarges upon the necessity of gradually 
educating the people in the practice of co-operation. The inference seems 
to be that, in the Central Prox inces at any rate, the successful working of 
rural co-operative credit societies is ensured by the strict supervision and 
sympathetic advice of tlie Registrar and his officers. In the case of the 
central banks and of the Pianincial Bank the independence of the voluntary 
workers upon official help is evident. “It is clear to me,” says Mr. 
Renwick, “ that the directors of central banks look on the Registrar as 
their leader and that they seek and obey his instructions with regard to the 
working of their banks.” The necessity of skilled guidance in the manage- 
ment of banking business can be readily appreciated, and, as Mr. Renwick 
points out, in Europe the co-operative movements have progressed under 
autocratic leaders. We cannot be surprised, therefore, if in backward 
provinces where illiteracy largely predominates, and where co-operative 
credit is still a plant of tender growth, official leading and nursing are 
indispeuvsable. There are, however, indications that the spirit of co-opera- 
tion is entering into the societies and banks, and their vitality is none the 
less genuine because at present members and directors are prepared to 
follow disinterested advice. —Indian Agriculturist. 
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CO-OPERATIVE CREDIT IN THE UNITED 

PROVINCES. 

Mk. S. H. Fremantle of the Indian Civil Service, who is also the 
Registrar of the Societies in the United Provinces, is the author of the 4th 
edition of an interesting pamphlet dealing with Co-operative Credit Societies 
in the United Provinces. We take the following excerpts from it : — 

There are two main types of societies at work in these provinces. 
The first main type of society is that called after Raiffeisen. In it there are 
no ( or merely nominal ) shares and, unless it has wealthy members ready to 
make deposits, it is financed entirely by borrowed capital. Such societies 
distribute no profits, and all profits go to the reserve, which is used to increase 
the working capital of the bank and to provide a sinking fund for repay- 
ment of debt and ultimately to reduce the rate of interest on loans. 

The second type, which may be called after its founder Luzzatti, is 
one in which each member takes up at least one share which must be <;f 
small amount and can if necessary be paid up by small yearly, half -yearly, 
or monthly instalments. Such a society distributes profits as soon as a share 
is fully paid up, but the rate of dividend is carefully limited by the by-laws 
so that the main object of the society — the provision of cheap credit — may 
not be lost sight of. 

SOCIETIES WITHOUT SHARE CAPITAL. 

Such societies named after their founder Raiffeisen were formed 
originally in (icrmany for the benefit of the poorer classes of cultivators and 
artisans who were held to l>e too poor to subscribe for shares. Subsequeritly 
in order to comply with the law shares were introduced, but they were 
always of very small amount. These societies were associatiojis formed to 
borrow all the funds required on the joint security of their members at a 
fair rate of interest and to advance loans to their members at a slightly 
higher rate, the balance being the profit of the bank. 

The original societies formed in these provinces were of this type. 
There were no shares and the society depended entirely on funds received 
from outside. No sacrifice except a 4-anna fee was rec]uired from the 
members. In many places the movement was met with suspicion and 
persons could, with difficulty, be induced to become members and take out 
loans. When loans were taken out the borrowers regarded the society as 
the properly of some benevolent outsider : if the organiser was an influential 
and energetic person he realised the loans, otherwise they were left to run 
on. In any case the borrowers did not regard themselves as in any way 
interested in the success of the society. When the act was passed and the 
condition of these societies came under review, my predecessor was struck 
with the lack of interest taken by members in the affairs of their society, 
and in that view introduced a system by which all the members agreed to 
deposit a small sum each harvest according to their means or the amount of 
their loans. This had to some extent the desired effect. The members can 
afford to deposit, for the amount is always less than they save in interest, 
while their willingness to do so shows that they now appreciate the benefits 
they receive from the bank. But the system is not wholly satisfactory 
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because a man can withdraw his total deposits, while still remaining a 
member, and so lose his interest in the society, while in addition the record 
of large numbers of petty deposits and the calculation of interest on them 
and payment of the same, or its addition to the capital, adds much to the 
account work. To remedy these defects it was determined to introduce 
wherever possible societies with share capital. 

SOCIETIES WITH SHARE CAPITAL FOR AGRICULTURISTS. 

The form of society which has been found most suitable for agricul- 
turists is that originally introduced in the Punjab, which was based on the 
I.iuzati system in force in Italy. In this form of society shares are in these 
provinces lixed at Rs. 10 or Rs. 20 per plough to be paid up gradually by 
half-yearly instalments of annas 8 or Re. 1 respectively. The half-yearly 
payments have been hxed at as small a sum as possible, in order that no 
cultivator should be debarred by poverty from joining tlie society. Each 
member must take as many shares as he has ploughs. The society pays no 
interest on instalments of share money, but after ten years, when the shares 
are fully paid up, a di\'ideiid (limited to 10 per cent.) will be distributed if 
profits admit. The advantages of this system are several : — 

Firstly.— E'dch member becomes a shareholder or hisndar in the society 
and so comes to understand that he is really interested m the 
success of the concern. 

Sccouilly. Accounts are simplified, there being no fraction of a rupee 
to record except 8 annas and no interest to calculate. 

Thirdly . — The capital will rise quickly because compound interest will 
be mounting up on the instalments paid towards shares. ( Thus 
supposing 50 shares of Rs. 20 payable by half-yearly instal- 
ments of one rupee, and supposing the average rate of interest 
gained to be 10 per cent., in 10 years the society will have a 
capital of over Rs. 1 ,600. ) 

Fourthly . — Profits being payable and not interest the objections expressed 
by a certain section of Musalmans who decline to take interest 
disappear. 

New societies among agricnltnrists in these provinces arc almost all 
being formed on this system. 

SOCIETIES WITH SHARE CAPITAL FOR ARTISANS. 

Similar principles are being applied to the formation of share capital 
societies for artisans. The shares may be of Rs. 9, Rs. 10, Rs. 20, or Rs. 50 
value and instalments may be paid up by monthly instalments of anna 1, 
annas 2, or annas 4, so that the pooi’est person may not be debarred from 
joining the societies. SiiccevS.sful societies on this model have been formed 
among the following classes : fruit sellers, vegetable sellers, brass workers, 
hand-loom weavers, furniture makers, tanners, shoe makers, ckka drivers, 
etc. It is found that the members of these societies fully appreciate the 
advantages they derive from them and they are careful to repay theii- loans 
and pay their instalments towards shares ait the proper time. 
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LIMITED OR UNLIMITED LIABILITY. 

In rural societies whether they are based on share capital or not 
liability must be unlimited ; and this is ri^ht, for the members in properly 
constituted societies whose sphere of action is not too wide, all know each 
other and the spirit of joint responsibility is stronj^. This is also the case 
in small urban societies composed of men engaged in the same trade or 
occupation. The members here also readily accept the principle of un- 
limited liability. Our experience here is in accordance with that of Germany, 
where in the great majority of credit societies liability is unlimited. In 
such urban societies, however, as are composed of men of different occupa- 
tions and different stations in life it is better that the liability should be 
limited to the actual value of the shares, so that the richer members maj’ 
take up more than one share, thus increasing the funds of the society and 
giving them larger interest in its success. 


SO-CALLED NEW PRODUCTS. 


It is a common experience toiead of new products (grains, vegetables 
and fruitsj which on close acquaintance turn out to be old friends in a new 
guise. 

For instance, the American cow-pea ( lVg//£i sinensis) is only a variety of 
our local Me’ or long bean; the Australian Asparagus pea { Psophocarpns 
teta^onolohns) is identical with the Princess or four-wdnged bean. Not long 
ago there w’ere some startling statements concerning a gigantic bean w’hich 
was boomed in the press by an Australian correspondent, and ultimately 
turned out to be our homely snake-gourd [TricJiosanlliies aiii^ninn) ; and ejuite 
recently the same correspondent has written about another new vegetable (the 
Desheen) which like the Taro oi the West Indies is a species of the edible 
Golocasi(j) we know’ as Rata habarala, dehiala, kiriala, etc. 

The fra-fra potato introduced from the Gold Coast is practically the same 
as the local innala {Pleclranthns tnberosus). Among fruits we find similar 
cases, e.g., the Grape fruit of America is a variety of the Pumelo (Citrus 
decnnuina). Recently reference was made to a new’ cereal (Pennisotum 
iyplioidt’iini lisii substitute for rice. This is an Indian millet cultivated by 
i^imils in Ceylon, and commonly knowm as Kambu or Bulrush millet. As to 
its being a substitute for rice, so is Indian corn, sorghum, kurakkan, mineri 
and other so-called dry grain crops, among which Kambu is certainly not the 
best. The re-introduction of plantains (bananas) from Queensland and Fiji 
have only given cause for disappointment, for we have excellent varieties in 
Ceylon, though for market purposes it is only the inferior heavy-bearing kinds 
that are most largely cultivated. 

Again wdien it comes to oranges what could be better than the luscious 
fruit to be found in Cotta. Kesbewe, Akmirnana and other places known to a 
comparatively few, or the “loose-jackets” (mandarins), equal to the best 
“ Nagpurs,” so rarely met with. As regards mangoes, though the sugary 
varieties of India are so highly esteemed there, our best local varieties, if one 
knows w^here to get them, cannot be surpassed for richness of flavour. 

The fact is that we do not sufficiently appreciate what wc have got, and 
do not make the best of our local products. We should rather try to pro- 
pagate our best varieties of fruit and vegetables, and improve the strains we 
have, than look out for new kinds wdiich frequently turn out a disappointment. 

C. D, 
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GENERAL. 


THE CEYLON PEASANTRY. 

BY R. CHELVADURAl-PROCTOR. 

iConld, from />. 174.) 

An exiimination of the system known in Sinhalese as Ande and in Tamil 
as Vanwi or Varaknddi will repay the trouble. The system is an ancient 
one, which defines the relations of capital to labour, and vice versa. Under 
it, labour becomes associated with capital in partnenship, and shares in the 
profits of their associated business. Till the profits are realised, it becomes 
the duty of capital to maintain labour with provisions, cloths, cash, etc. In 
paddy cultivation, invariably this is the system which is followed. In other 
industries also, such as fishiiij^, mining for precious stones, cattle rearing, etc., 
the same system obtains. 

The excellence of the system needs no recommendation. It has tended 
to the promotion of peace, civic unity, and diffusion of wealth. The interests 
of capital and labour being united, there is no element of cleavage betW'een 
the two, and the result has been uplifting. The land owner who employs on 
this system cannot be an idle partner. He must earn his share by rendering 
some service. The contribution of directive intelligence to the industry 
must come from him. All along the land owners have acted on the principle 
laid down by the Tamil poet about 1800 years ago ; 

When master from the field aloof hath stood 

The land wall sulk, like wife in angry mood. 

(Dr. I\:)nK’s translation of Kurral). 

The system of paying “wages’^ in shares of the produce has the advan- 
tage of the sliding scale. Once the proportion of shares has been fixed on 
the basis of reasonable reward to labour or fair wage, the necessity to revise 
the rates will not occur for a long time — for the price of the staple food of 
the people ordinarily measures other prices; and fluctuations of the market 
will not affect the ability of the peasant to live on his “wages.” 

But if the peasant will unduly raise his own standard of living, consum- 
ing largely goods produced in countries not governed by “rice economy,’’ 
only then will his equilibrium come to be disturbed. The community at 
large wall come to suffei' through the resulting enhanced cost of production 
of the staple article of food. Hut in this matter the proverbial “conservatism 
of the peasantry” can well be depended upon. If the peasant has refused 
to adopt the higher standard of living so much in evidence no\v-a-days 
among the educated classes, it is because the instinct of self-preservation is 
strong in him. He fancies he belongs to the order of social service to whom 
some luxuries must be denied, even as they are to the priesthood. The 
poet said : — 

“They nothing ask from others, but to avskers give 

Who raise with their own hands, the food on which they live.” 

(Dr. Pope’s translation from Kurral). 

And this is the position that the peasant has maintained for ages. 
Dynasties rose and fell, rulers have come and gone, but //<? lives, and lives 
in the quickened consciousness of the fate that overtook those wdio overlived 
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absorbini;^ into their own interest Ike interests of other people and monopolis- 
ing the luxuries of the country. He has survived them all by under-living 
them. 

To resume. Let us examine some details of the scheme of partnership 
of labour in rice production. 

Batticaloa offers a good held for research as it is, in matters agricultural, 
like a buffer state between Sinhalese and Tamil districts. Here cultivation 
is on a large scale and customs connected with it are comparatively primi- 
tive. The landlord, known there as Podi, gives over, say, thirty acres of 
paddy land to a body of cultivators the head of whom is known as Mnllai- 
kanin and the rest as Veliyans. The conditions are that the produce of l/5 
of the sown extent is set apart as the share of the landlord. This extent is 
known as Muttelu (literally the front tract) which is usually the best portion 
in the whole tract. The entire produce of this portion is given over to the 
landlord in lieu of rent. The head cultivator, Mtillaikaran, gets the produce 
of l/6 of the sown extent. His position is that of the intermediary between 
the landlord and the Vclians, organising labour and directing operations. 
His share is known as Elavisaui — a term which in Jaffna is used in a contemp- 
tuous sense to denote “unearned increment.” The giving of this share — 
Elimsatn — seems to have been long discontinued there, while the word 
apparently echoes the bitterness of the struggle that must have raged over 
the appropriation of this share. The produce of the remaining 19/30ths 
portion (roughly) of the sown extent goes as “wages” to Yelians. A small 
extent will also be cultivated for the benefit of the watcher, known as 
Kiintvikavan (literally the man who keeps away birds). The straw realised 
from the Mullein is given over to the landlord — Podi — while that of the remain- 
ing portion go to the Velutus, During the season of cultivation, the cultivators 
and Mullekarun receive from Podi each 3 avanams paddy (22i bushels) for 
consumption. 

From the 1 9/301 h share of Veliyans are deducted the seed padd>', the 
charge of hire ot buffaloes lor ploughing and treading and all other sundry 
expenses such as paddy required in connection with a ceremony at the thresh- 
ing floor, present to podi known as podi puthar, etc. 

Expenses of cultivation of 30 acres are rs follows : — 


Seed paddy ... ... 112i bushels 

Hire of buffaloes at the rate of 10 

bushels for ploughing 5 acres ... 60 

Hire for treading and threshing ... 10 

Sundry expenses, roughly ... 112 


I'otal 294i 


If the yield be 10-fold which may fairly be taken as the a\erage in the 
extensive method followed there, the total cutput will be 1125 bushels; and 
19/30ths of which will be 712 bu.shels. Deducting expenses shown above 
the Veliyans^ nett share will be 417^ bushels; this may be taken to represent 
“wages” of 6 Veliyans, each getting 69 bushels in addition to tlieir respective 
shares in straw. Assuming that Veliyans worked 7 months in the field 
(usually they have 3 months’ rest, the period intervening between sowing 
and reaping) the income cannot be deemed as unsatisfactory. Usually a 
family sends more than one Veliyan to the Held and the joint earnings go to 
the same family. The ceremony connected with the threshing of paddy is 
simple. Plantains, betel, arecanuts and some arrack are brought to the 
threvShing floor and “poojah” ceremony is performed before work is begun 
invoking the guardian deity’s blessings. After the ceremony is over the 
drink, fruit, betel, etc., are buried near the threshing floor and are dug out 
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ajjain after all the work connected with the field is over. This day is 
celebrated by the landlord who feeds the VcHyans, at his own expense, on a 
lar^e scale and the arrack is consumed with ^jreat conviviality. The feast 
settles differences if there had been any, and both capital and labour leave 
the field with feelinj^i's of esteem and regard for each other. 

When cultivation is undertaken on a larj^e scale, labour combining to 
carry out the work, the expenses and shares are as stated above. But in the 
case of a single person working alone, the custom seems to be modified. He 
can cultivate only two acres and dmdng harvesting lime he must engage 
extra labour. Usually the hire demanded during the season is high and he 
pays the penalty for his inability to combine. But there is this counter- 
balancing advantage : his yield is usually more than what combined labour 
on a large scale of cultivation secures on equal extent of ground. On the 
two acres (one avanam) the average output may ne fairly taken to be 97i 
bushels (13 fold). His crop is subject to the following charges which explain 


the position of the individual cultivator: — 

Bushels. 

Measures 

Seed paddy 

7 

16 

Hire for cattle 

7 

16 

Paddy advanced for consumption 

7 

16 

Paddy to meet water rate 

15 

00 

Reaping hire 

3 

24 

Hire for binding into sheaves and for ) 
conveyance to place of threshing } 

3 

24 

Vadda Vidane’s & Adicary’s Share 


16 

Present to Pm// known as Podi Puthar 

1 

00 

Transport hire 

2 

16 

Hire for levelling plank 


16 

Paddy required for the ceremony at the 
threshing Hoor 


8 

Paddy for feeding llie iiiaii engaged in threshing 

1 

00 

Paddy required to meet the hire for treading 
and threshing buffaloes 

1 

00 

Hire for watcher 


24 

Sundry other expenses: charity, etc. 

2 

16 

Total bushels ... 

55 

00 


Balance (92^ — 55)==^37i bushels is divided equally between the landlord 
(podi) and the cultivator each getting 18^ bushels paddy and shares with 
straw. 

If the cultivator be his own landlord, and the ploughing cattle his, the 
expenses would be con.siderably reduced and his gain considerably increased. 

In Jaffna the system is worked on simple lines. Precarious as is paddy 
cultivation in Jaffna depending on timely fall of rain, the Varakaran (cultivator) 
must have some assurance of his “wages,” and he gets the entire ontlurn of 
straw which is valuable there. Even when harvest failed he could depend 
upon it. The padd\ is divided into 4 shares, Varakaran getting one and the 
landlord three. A quantity known as Kanlhu Kalam representing, roughly, 5 
to 8 per cent, on the gross outturn is left out without measuring, and this is 
distributed to the “servants” of the village after all the work is over. Here 
the yield, season favouring, is 25 to 40 fold. 

In Giruwa Pattu West, the following system of division obtains: 

( 1 ) One-tenth of the gross produce, which formerly went to Crown goes to 
owner (landlord); (2) Seed paddy lused, at the rate of to 1, is 
taken out from the gross produce for the lender who is usually the Manager 
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commonly known as Gamhara Karaya. He is also bound to make advances 
to cultivators as necessities arise of any nature and recovers such advances at 
tlie rate of l‘i to 1 at harvest. 

My friend who supplies me with the information re^ardin^^ the district 
argues that “this interest of 50 per cent., as they call it, looks to he on the 
face of it as exorbitant ; but it is not so, when the facts are carefullv seen. At 
the time of lending, market value of paddy is high. At the time of recovery, 
it is at the lowest. So the paddy owner could have sold at liigh price and 
bought at low price at harvest time. The ‘Manager’ has to supply the wants 
of the cultivators with no security other than his share of the crop to be got 
on the held, with the attendant risk, in the event of failure of crop, cjf having 
to hnance the same set of men for the same held at next cultivation to recover 
his debts. ” 

(3) l/7 of the gross income goes as share due for reaping, stalking and 
threshing. 

('\) Ken 'c\\\6. Kcckct — a small quantity to the villiage Hcruvax'a (weather 
prophet and scientist?) 

(5) A small quantity to barber. 

(6) Charity. The “Manager” collects a small quantity to be spent on the 
village Pansala. 

(7) AJut bni share due to cultivators. A small quantity to be cooked and 
partaken of by male members of cultivators’ families and i.)f neighbours on the 
threshing floor. No hsh or meat is admissible. Hal kiri (a gruel made of 
rice flour, honey or sugar, and coconut milk) is indispensable. 

(8) Himuuuiirain (Headman’s share) 10 kurunies on every avanaiu 
(about 9 per cent ). 

(9) Balance is divided into four equal shares and one goes to the land- 
lord in addition to l/lO gross above referred to. 

The remaining ^Ms again divided into 5 equal shares of which 2 shares 
go as hire for cattle and the remaining 3 shares to the cultivators. Here the 
vield is 1 2 fold. 

The Atuie system is so popular in this, as in many other districts, that it is 
considered by the agricultural classes to be derogatory to work for money 
wages. In the Andc system, it is argued, ‘wages” come directly fr(un mother- 
earth, while in the other man sells his knowledge and his muscles to a fellow- 
being and binds himself like a hireling. This is repulsive to the sense of 
honour of the agricultural caste. So strong is this sense in this district, that 
in one of his administration reports, tlie Assistant Government Agent observes 
that “villagers preferred to starve rather than leave their village to do work 
they were not accustomed to.” In some districts this prejudice is being 
overcome, even there men prefer to be put on piece work, '' Contraiii Veda'' 
as they call it, rather than enlist them.selves as coolies. 

In the Chilaw district, under the village tanks the division of crops is as 
follows: — 

(1) If artificial manure has been used the price is paid from the gross 
produce, a bushel of paddy going for Rs l/- to Rs 1 *33, according to previous 
agreement. The balance is then divided into 10 equal shares, leaving 
out a quantity varying from 5 to 6 per cent, on the produce out of account for 
distribution among the poor “servants” of the village. Of these 10 shares 
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two (i. e. l/5 of the produce ) to the landlord. Two (i. e. l/5 of the pro- 
duce) are given to the cattle owner. Two are given in repayment of seed 
paddy. 

Four shares (i. e. 2/5 of the produce) go to the cultivators. 

The straw is divided eciually between the landlord and the cultivators. 
The lender of the seed paddy, who is usually the landlord, must contribute 
labour or pay for reaping half the harvest. 

All expenses connected with paddy ceremonies should be borne equally 
by the landlord and the cultivators. Here the yield varies from 15 to 40 fold. 

The Wanni system of “ Vanikudi^^ was investigated in 1842 by Mr. Dyke, 
the then Government Agent, Northern Province. The results he embodied 
in his diary. He wrote '' Varakuddis (Metayers) have sometimes cattle of 
their own. They do not cultivate grain on their own account ; it would be 
incompatible with their obligation as Varaktiddis. They lend their ploughing 
buffaloes to others and keep milch cows. Their cattle are sometimes 
employed in the cultivation of their mas^r on payment by him for the use of 
them in the same manner as would be done to another person. Many fami- 
lies have become farmers themselves, having by industry obtained the means 
of acquiring and cultivating land. They sometimes purchase lands of their 
own masters. The Varakuddis are not of any particular castes, 'riiey marry 
into the families of their masters sometimes, when their debts are generally 
cancelled.^’ (See Monthly Literary Register Vol. II page 26). 

This contribution having become lengthy, 1 stop here in the hope of 
resuming the subject in the next issue. I acknowledge my indebtedness to 
my friend Mr. A. Sanmugam, retired Head Clerk, P. W. I)., Batticaloa, 
for furnishing me with a comprehensive account of the conditions of cultivation 
in the Batticaloa district which has been of great use to me. 

NOTE BY THE EDITOR. 

We print Mr. Clielvadurai-Proctor’s paper as one of the greatest 
interest, but confess at the same time to a kick of appreciation of the system 
described. In actual working, we believe, these practices approach nearer 
to a “Truck System” than to any system of proHt sharing. “Truck Systems” 
have met with universal condemnation, and in general have been made 
illegal in Western Countries. 

A 

One particular drawback of the method from the agricultural point of 
view is that the actual cultivator has no choice in the matter of seed, but 
must continue to plant the deteriorated produce of previous years. No pro- 
gress is possible while this practice continues. It approaches the pi actice of 
the moneylender-cum-seedsman who flourishes at the cost of the small 
British farmer, and after lending him money forces him to take any kind of 
seed. 

While wc welcome such accounts as the present, which throw valuable 
light on the economic side of paddy cultivation, we would urge that descrip- 
ti^s of paddy cultivation in various districts from an agricultural point of 
view, each describing exactly the methods followed in a single district, would 
be even more valuable. Might not one of the Associations interested in paddy 
offer the usual reward for the best account of the agricultural operations of 
paddy cultivation, such account to be confined to the actual practice of one 
district, the choice of which to be left to the competitor? 


T. P. 
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WHITE ANTS. 

Toxato exterminates Whitk Ants etfectively and completely in the 

simplest and most economical way, for Toxato — a powder- is merely 

sprinkled on the paths and into the nests of White - and other Ants ; 
as Toxato is palatable to them, they devour it with avidity, thereby 
spreading the poison all over the nest, killing its inhabitants in 
a short time. 

Toxato never fails* Its action is absolutely infallible. 

We supply Toxato, a very effective poison (also on rats, mice, cock- 
roaches, wild beasts, etc, ) by parcel post in 

Packages of about 7 ounces each 
10 Toxato packages on receipt of 15 Shillings 
20 Toxato packages on receipt of 25 Shillings 

postage paid to nearly all countries in the World. 

Orders please forward through European Correspondents or 
direct io us ; if sent to our address all orders must be accompanied by 
remittance- Post Ofiice Money Orders or Checpies, payable in Europe; 
Cheques to be crossed. 

Gevekoht Wedekind, Hamburg 1. 


STREET TREES. 


Street trees have furnished the topic of much discussion in California, 
where we never lose an opportunity to expound the subject. They form, as 
it were, a bone of contention which we can never gnaw and pick and which 
seems never to lose the savour that bones of contention are wont to hold. 
The daily papers continually confront us with appeals for more street trees ; 
we read about their charm and beauty iu the Sunday Magazine sections ; we 
are enlightened as to their desirability and aid in the healthfnlness of a com- 
munity, in all the farm and horticultural periodicals of the State ; and then 
we go to the meetings of the various horticultural societies and civic leagues 
to learn why we should plant more street trees. We revel in the lore and 
fondly picture our home city as it will be a generation, or even fewer years 
hence, when it shall have become a veritable bowei of verdure through our 
far sighted planting and tender care of its street trees. It has ever been so. 

Every home plants trees in front of its sidewalk. Every small town tills 
its street parkways with trees concerning which it passes many laws and goes 
to much expense. They are rather costly to buy ; require considerable labour 
for proper planting ; must be nurtured during their youth, lest they die of 
thirst and neglect ; must be pruned, as all young things, to iiiHuence their 
direction of growth and curb their natural desires that seem misdirected. But 
when we have once establivshed them, they afford such delightful places for 
the small boy to carve his initials while trying out his new knife, and make such 
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lovely fodder for the old family horse that chews them between naps that he 
takes while waiting at the curb, that we immediately consider their removal 
thinking they serve the community too practicably. But why should it be 
that no sooner do such civic improvements become established than we decide 
that they are in the way of future development of our little metropolis and so 
must give way to sidewalks and stone gutters ? Why do we plant such things 
and cut them down, and still continue to gnaw the bone of contention ? 

Now we all appreciate the beauty of* street trees, both in the city and 
the country, enjoying all the while the cool shade that they furnish from the 
burning rays of onr snl)tropical sun. If we stop to consider, we cannot but 
remember that they tend to temper the dry heat of our summers by the vast 
ainoimt of evaporated moisture that they daily transpire from their leaves ; 
that they break the sweep of our trade and storm winds, stopping and 
holding the while much of the atmospheric dust ; and that they consume 
the poisonous carbon dioxide gas, exhaling in its stead pure oxygen. We 
love their grace and charm as we fondly recall some well planted avenue 
that remains ever fresh in our memories. But we forget all of this as soon as 
we .see a tree standing where we might put in a concrete sidewalk, were the 
money available. It ne\er occurs to us to save the trees, as other countries 
have been doing for generations, by leaving sufficient space around them 
for watering and cultivating the soil about their roots which are protected 
by placing an iron grating over the opening in the pavement so that the 
pedestrians may not be hindered although the tree is protected. Paris has 
thus guarded and reared her city trees for years, till slie has become famed 
the world over for her beautifully planted avenues. We plant our trees, 
gorge ourselves with good intentions, rave about the beauty to be and phone 
for the gardener with his grubbing mattock, while we prepare a dissertation 
on “ Woodman, Sparc that Tree,’^ 

However, Californians are not in the habit of satisfying themselves 
with good intentions but rather pride themselves on their initiative, the fame 
of which has spread as far as that of the State. Los Angeles has appointed 
a division of county forestry that has among its duties those of planting out 
county highways and boulevards with roadside trees. I have no doubt that 
the members of this commission have worked hard and conscienlionsly. 
We know that they liavc planted miles of our roads with trees that they are 
caring for carefully — but my, what a choice of varieties to testify to posterity 
the advanced stage of «)nr development and wisdom in things arboreal. 
How can we ever look our progeny in the eye as in the future we drive 
along a boulevard and say to them that we were responsible for having had 
it planted as it is? For the combinations are pitiful to see. One eighteen- 
mile stretch of good roads has been planted with Himalayan cedars and 
California fan palms, alternately, set every forty feet — a case of forced 
association between a graceful, adopted child of the forests with a living 
feather duster torn from the sun-baked sands of our own deserts ; another 
longer stretch of pavement lined by native red woods and southern 
magnolias also planted altl!)iStely — the one being a giant timber tree, loving 
the cool mountain slopes, the other a native of the humid tropical swamps 
of our southern Stales ; a third road is planted with pines and live oaks. In 
the first place the trees thus planted together are not adapted to the same 
climatic and soil conditions, some of them being entirely unfit for satisfactory 
growth in the localities where set ; in the second place four, with a possible 
five, of these trees are undesirable for roadway planting because of their 
characteristic growth ; in the third place, two kinds of trees should not be 
used on the same avenue even though our aesthetic sense demands such a 
variety But let this much suffice, for we have shown the proper spirit in 
starting things, and though good intetliions will not hurt us much, they are 
very essential to the accomplishment of good things. And we have once 
more shown that we, as Californians, have initiative. 
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Now, this matter of selection of proper treCvS for such planting is a most 
difficult one, even for those of us who never make mistakes, since there are 
a multitude of things to he considered in our choice of varieties. Nowhere 
else is a tree put to so many tests of efficiency as when it is to be used for 
street planting. First of all, such a tree should be tolerably drought resistant 
because the copious amount of pavement surrounding it is sure to interfere 
with its water supply. It should be of a natural healthy and .sturdy growth, 
unaffected by ordinary insect pests and fungi that attack many of our trees. 
And it should not be of a rank growing kind that will produce an excess of 
brittle wood to be torn and broken by the first severe wind to visit the 
locality. Ideal trees, answering these requirements, are hard to select, but 
must be found if the tiuestion is to be answered satisfactorily. 

But a tree that is perfectly hardy and fitted to survive under such stress 
of circumstances may not be at all desirable for street planting because of 
its habit of growth, shape of head or production of troublesome litter. I 
feel that one of the prime requisites of an ornamental and satisfactory street 
tree be that it produce shade, for I can see no advantage in trees that do 
not. If shade is not desired, a row of telephone poles or even lamp posts 
would be much less expensive to maintain and eiiually as effective as some 
of the formal effects that are made by planting palms that soon come to 
resemble a row of sticks crowned with bristles. Our most beautiful drives 
are those that, having become shaded by old tree??, soften the glare of our 
summer sun and offer a restful retreat from its li'eat. being so far more 
attractive than our canyon-streets, walled with trees of perpendicular or 
pyramidal growth, as to be obviously preferable. Tlien in ordei' that it 
may afford shade for a street, the tree should be of an upright habit so that 
it will grow away from the sidewalk and yet shade it. 1 am sure that 
pedestrians and autoists alike tind nothing more annoying th.an constant 
brushing and scratching of trees that have been insulficiently pruned. 
Similarly, trees producing litter are to be avoided, as a littered pavement is 
always unsightly, sometimes dangerous to the pedestrian and above all a 
nuisance. It thus seems wise to choose not only a tree that exists under such 
unnatural conditions, but also to select one that will fulfil the rei]uircments 
of an efheient and desirable tree. 

After deciding on the variety to plant, we quite commonly dig a post 
hole in the hard ground into which we insert a small plant, expecting it to 
grow. This is the cheapest way to plant but the most expensive way to rear 
trees, thus enabling us to live up to our reputation of sparing no expense in 
the beautihcatioii of our city. The care that many of our trees receive after 
this manner of planting comes as a luxury to be enjoyed onl\- on rare and 
memorable occasions. However, there are so many opposing forces that 
combine iii their efforts to undermine the health of the street tree, thal it 
seems only fair for us to apply our wisdom and knowledge to the best advan- 
tage of our foliaged friends. For instance, most streets, especially where they 
have been either excavated or tilled, contain very poor soil, often clay or 
adobe, that contains little plant food, besides being hard for the roots to 
penetrate ; the roots are generally deprived of sufficient moisture because of 
this hard soil and because the pavement keeps away much of the natural rain- 
fall ; the soil around the roots becoming packed, does not permit their proper 
aeration salt water is often carelessly poured near the roots of trees in our 
city streets ; illuminating gas may sweep through the soil, injuring the roots if 
not destroying the life of the plant ; injurious gases in the air, damage from 
overhead wires or the gnawing of horses may all conspire to injure the tree. 
These things work against the healthy, thrifty existence of these children of 
the forest transplanted into an unnatural city environment, undermine their 
health, threaten their very lives, so that we should bend our efforts to prevent 
and overcome such detrimental influences. 
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One of our local horticulturists and botanists is fond of sayinjj that a ten- 
cent tree planted in a hfty-cent hole will soon outgrow and always surpass in 
healthful vigour a hfty-ceiit tree planted in a ten-cent hole. He is quite 
right. Too nuich attention cannot be given to the preparation of the soil bed 
that acts for the plant as does the foundation for a building ; for it lies at the 
bottom of the tree’s health, theoretically and literally. Where the soil is 
poor, a hole should be dug three to four feet deep, sometimes as long as 
twelve or hfteen feet, and lilled with light, loose, rich loam obtained especially 
for the purpose. If a hardpan exists anywhere near the surface of the ground, 
the bottom of the hole should be shot with dynamite to crack this layer, thus 
assuring drainage and conservation of the moisture. Now such preparations 
seem rather extensive and expensive, but nevertheless become capital stock 
for the city that really desires to have avenues of beautiful trees, for they will 
save much later expense that would otherwise become necessary, aside from 
greatly increasing the growth and beauty of the trees. 

Now that we have set the tree it might be well to see what we have 
planted, though this docs not generally seem to worry the planter very 
seriously. I, personally, feel that trees of pyramidal or straight, slender 
habits of growth arc not satisfactory as street trees in California, for they not 
only afford no shade, but they shut out the wind, reflect the heat from the 
smooth pavement and add a stiffness and formality to the landscape that 
detracts from its beauty and becomes monotonous. Most of the palms and 
conifers fall ciuite naturally under these two heads and are also being quite 
generally used as roadside trees. 

Take the Himalayan cedar {Cedrns deodara), which is a handsome and 
graceful tree in its place, when planted as an avenue tree. In the tirst place, 
it must be allowed to retain all of its lower branches if it is to retain its 
graceful charm, thus necessitating its being planted along country boulevards 
that do not have sidewalks paralleling them. In the second place, it encloses 
the street between two shining green walls that furnish no shade the while 
they reflect and counter-reflect the radiated heat of the sun. It is of an 
inimitable beauty as a specimen or lawn tree wlicre it can expand as nature 
intended, but planted along an avenue, it poorly serves a purpose for which 
it was not intended. This cedar serves as an example of the conifer type 
which is quite commonly, though, I think, unwisely, used in our roadside 
plantings. 

While the palm will grow up and away from the sidewalk and street as 
the conifer will not, nevertheless it fails in the requirements for a tree suitable 
to plant along drives of any considerable length. Where formality is desired, 
or if planted along short or curved stretches of driveway, the palm is very 
beautiful. But it does not accord with my ideas of an ideal boulevard tree, 
because it lacks an umbrageous head and possesses an excessive expanse of 
bare trunk that becomes monotonous to the eye. Although while young, 
many of the palms seem very graceful and beautiful, as they age and shed 
their old leaves leaving nothing but a bare trunk surmounted by a tassel high 
above the ground, they present an appearance that becomes tiring if viewed 
continuously for miles along a country road. The same fault is to be found 
with the Italian cypress iCupressus sempervirens) and the poplar trees that 
grow perpendicularly into the air with scarcely any lateral branches. So, in 
a general way, I would discourage the planting of palms and slender types of 
trees along avenues of any length. 

In relation to street and roadside planting in California, much is said in 
favour of planting evergreens and nothing but evergreens, even though some 
of our most beautiful shade and avenue trees are deciduous. Especially 
along the sea coasts, where the winters tend to be damp and foggy, would it 
seem to be advisable to plant an occasional street with a deciduous variety that 
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would admit the light and air during the winter months when the roadways 
and walks are so apt to he damp and disagreeable. At the same time, such a 
tree would afford shade in the summer when it is most needed. Some of our 
most beautiful shade trees are deciduous, and I do not think that it gives our 
landscape a bleak or desolate appearance to possess an occasional clump or 
avenue of trees that are without their leaves for a few^ short months of the 
year. As a matter of fact, it rather tends to afford contrasts with our ever- 
greens, making us realize all the more the wealth of possibilities that our 
State affords for the growth of different types of flora. 

In considering trees that would be fitted to live in our city streets we are 
confronted with a somewhat more serious problem, because of the necessarily 
cramped space that does not allow* either proper root or proper head develop- 
ment of large trees. One of the saddest mistakes that can be made is to 
plant a large growing tree in a narrow^ cramped street that eventually 
becomes tilled and clogged with its branches, Therefore, we should 
constantly bear in mind the sense of proportion so that the trees which \vc 
plant might appear to the best advantage. Tables have been worked out by 
municipal specialists who give the proper sizes of trees to balance and 
harmonize with streets of certain widths and lined by buildings of certain 
heights. These are obtainable by the person who cares, so that excessively 
bad mistakes need not be made. 

Fov city planting, the Acacia has been used very much throughout the 
Stale, many times in much inferior varieties. As a general thing it has so brittle 
a w ood that it is easily broken by the wind or the weight of its own Howers. 
Some varieties, especially A. melanoxylon, the black w’ood Acacia, sucker from 
the roots, thus becoming very troublesome in the parkways. There are kinds, 
how’ever, that if given proper and intelligent care make a very attractive tree 
that is well worth one’s bother. The vast number of varieties of this genus 
permits much leew’ay of choice. — Ralph D. Cornell in the Pomona 
College Journal of Economic Botany. 


WEEDS. 

G. H. ADCOCK, F.L.S. 

To define a weed is not so simple as it looks. Very many are the 
delinitions given. It has been described as “ a useless plant ” — “ a plant 
that is useless and troublesome.” Bailey says it is “a plant that spreads 
and thrives everywhere.” One dictionary describes it as “ plant that grows 
where it is not w’anted, and is either of no use to man or injurious to crops.” 
Another, “ any useless or troublesome plant which occurs w ithout intentional 
cultivation.” Pkrctval calls it “ a plant w hose grow’th interferes w ith that 
of the crops to which the soil for the time being is devoted.” Hodge says 
it is ” a plant that persists in growing where it is not wanted.” Most 
definitions give weeds as a class a bad character, and charge them with 
being useless, troublesome, and injurious interlopers with no very honourable 
intentions as regards our crops. But there are agricultural authorities who 
do not thus condemn weeds w’holesale. Bailey WTites, “They have^been 
an inexprable priesthood, holding us to duty whilst we did not know^ wdiat 
duty was, and they still stand ready to extend their paternal offices. . . 

Weeds have always been the best friends of the farmer. They taught him 
how* to till the soil, and they never allow’ him to forget the lesson. . . . 
A plant which becomes a w^eed is only a victor w'ith farm crops, and if the 
farmer is in command of the vanquished army it speaks ill for his general- 
ship w*hen he is routed.” 
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To the botanist weeds are interesting. Their clever devices for send- 
ing their seeds abroad, their impudent aggressiveness, their cool appropria- 
tion of the food and space intended for more worthy plants ; these and 
many other qualities render them almost attractive. 

The farmer, too, finds they take up a good deal of his time and thought, 
for, as a leahied church dignitary once said, “ Agriculture is a controversy 
with weeds.’ Before man upset the balance of nature, plants only grew 
where they were best suited, and there were no weeds. We remove the 
vegetation nature has taken ages to establish, and introduce for our own 
purposes plants of greater economic value to us. Any plant that interferes 
with these specially favoured plants of ours we call a weed. From anxious 
weeds the losses have been so severe as to necessitate legislation to deal 
with their eradication. Under the Thistle Act the Governor in Council has 
power to proclaim any offending plant a thistle. This leads to some con- 
fusion. The difficulty might easily be overcome by declaring such plants 
“noxious weeds.” In tlieir original native home, before any artificial altera- 
tions were made, no plants were weeds. Introduced — for the most part 
our weeds are aliens— into our fertile soil and under our genial climate, 
they thrive amazingly, become aggressive, crowd out native and other 
herbage, and prove remarkably good colonizers, if not good colonists. 
Examples support this in the Lanlana and Prickly Pear of Qiicensland, the 
Stinkwort of South Australia, and the St. John’s Wort of Victoria. These 
are instances of the permanent settling down of these aliens. In the 
St. John’s Wort we are face to face with, perhaps, our most serious weed 
problem in Victoria, because, like Tarquin and the Sibylline books, we have 
treated the subject with indifference. 

Where will the hardy invaders not thrive ? We lind them in abundance 
along the waysides and inhabiting waste places, where nothing else seems 
willing to grow. The>’ push their way through the gravelled path and the 
hard metalled highway. Even in the narrow spaces between the “ pitchers” 
of the municipal drains they obtain a footing. Nature leaves no vacant 
spaces. If we will not prolitably employ the ground, she will plant her 
weeds. A well-known professor has written charmingly of the botany of a 
railway station, and described the plants that have established themselves 
along the platform. But it is, of course, in our arable and pasture lands and 
gardens that these persistent interlopers find their most congenial location. 

Some of the reasons w hy “ Agriculture is a controversy with weeds ” 
lie in the fact that they are decidedly harmful to our crops. Weeds crowd 
the crop plants and prevent them obtaining adequate supplies of light and 
air. They rob more desirable plants of space, and by smothering useful 
plants interfere with tlieir proper development, for by far the larger percent- 
age of the plants’ need is obtained from the air. Besides thus crowding 
weeds also rob the cultivated plants of the natural and valuable constituents 
of the soil. They also eagerly assimilate the more costly plant food added 
to the soil in the form of manures for the sole benefit of the growing crop. 
But probably the chief crime of these unwelcome intruders, from an 
agricultural stand-point, is their barefaced theft of moisture. Water supply, 
so essential, not only for the quantity utilized by the plant, but also as the 
only means of conveying foodstuffs from root extremity to topmost leaf-tip, is 
greedily absorbed by these insatiable plunderers, and the legitimate claimants 
have to go on short commons. 

If we examine a leaf under the microscope, we .shall find, particularly 
on the underpage in most cases, an almost incredible number of tiny open- 
ings called stomata (literally mouths). From these transpiration takes place. 
Every plant is, in fact, an elaborate, almost automatic, pumping machine. 
It has been estimated that foliage gives off many hundred times more 
moisture than an equal area of surface of a liquid. When we remember 
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this, and notice the rapid evaporation of the latter, we shall faintly realize 
the immense amount of water diffused into the air by the transpiration of 
plants. Let us also not forget that this moisture liberated from the soil by 
weeds is at the expense of the present or subsequent crop. What a 
neglected fallow means we all unfortunately know. The want of cultivation 
and the presence of weeds are both responsible for heavy losses of soil 
moisture. The small return weeds make when turned in under the plough 
cannot compensate, under our somewhat limited rainfall, for the heavy toll 
they have exacted on the soil’s water supply. 

If weeds are permitted to come to maturity with the crop, some of the 
seeds drop, eventually grow. Others are gathered, and present themselves 
in the sample of seed harvested to the depreciation of the market value of 
the grain. If these samples are sown without careful grading, fouling larger 
areas as well as the original held is the penalty next seed-time- The 
necessity of using only pure, clean seed, true to name, has been too long 
overlooked. It is almost criminal, and it is certainly false economy, to use 
lower-priced seed that ma>’ introduce serious pests on our farms. 

Some weeds are parasitic. They live on, and at the expense of the host. 
Every one is, unfortunately, only too familiar with Dodder and its disastrous 
effects on lucerne. Among our scheduled weeds are two species of Native 
Mistletoe. These are responsible for serious damage to hne timber trees. 
Another reason why weeds are so objectionable to the rural producers is 
from the fact that they encourage other pests. Insects and their eggs, as 
well as the minute spores of destructive fungi, are harboured by them. The 
Rutherglen lly or bug hnds congenial shelter among sown thistles and other 
weeds, whence the insects sally forth to the adjacent fruit trees and ruin the 
crops. 'I'he Shepherd’s purse is a favourite host for a rust fungus, destruc- 
tive to all the cabbage tribe. Appalling losses have been caused by such 
pests, and much might have been obviated if there were no weeds or 
acciirn Illations of rubbish to shelter them. 

Other weeds are dreaded by the dairy farmer because thev communicate 
an objectionable taint to milk and its products. Charlock, and in fact the 
whole cal)bage familv, might be included in the category. Cape-weed is 
another alleged offender in this respect. The seeds of several of our noxious 
plants cause immense losses to the important pastoral industry by depreciat- 
ing the value of the wool, and in some cases actually endangering the sight 
and even the lives of the sheep. 

A few weeds — and their number apparently lessens as our knowledge 
extends — are poisonous, and cause the death of domestic animals. Of tlie 
aggressiveness of these unwelcome plants we have, unfortunately, many 
examples. Prickly Pear, Stinkwort, Furze, St. John’s Wort, Onion Grass, 
certain thistles, and many other plants soon take complete possession of 
the land, if not actively and persistently fought. It is always an ominous 
sign if a new introduction is left severely alone by grazing animals. It is a 
distinct warning to the grazier to take prompt action to eject the undesir- 
able settler. The Water Hyacinth, with its beautiful (lowers, affords a 
pretty sight. But it is proclaimed a noxious weed, for it takes possession 
of and actually blocks water-courses, as may be seen in some parts of the 
Commonwealth. A competent authority emphatically declares that fully 
one-third increase in the yields of American farms could be secured by 
preventing the growth of weeds. He further asserts that the extra produc- 
tion, if weeds were eliminated, would represent an amount more than 
sufficient to pay all taxes. No doubt this applies to other farms as well as 
American. 

To carry plants to new localities, almost everything that moves has 
been utilized. Weeds have shown their remarkable adaptability by availing 
themselves of any and every possible means of wide distribution. Birds 



246 


[September* 1914. 


help to keep weeds in check by devouring seeds. But they also assist in 
disseminating them. Most will remember Darwin’s interesting investiga- 
tions on the subject. The emu has been credited with having distributed 
the obnoxious Prickly Pear over wide areas in Oueensland. In the Geelong 
district bulblets of the pernicious South African Wood Sorrel were carried 
by sparrows. In fact, many plants are scattered in the form of seed by our 
feathered friends. Mud attached to the feet of aquatic birds has been found 
to contain seeds of many species of marsh-loving plants. Soil from wheels 
of drays and waggons, carriages and motors, bicycles and perambulators, on 
examination, will often reveal seeds. Our agricultural implements transport 
a considerable share from held to field. Rivers, creeks, and irrigation 
channels bear seeds along the streams. The sea itself is a well-known 
agent in the dispersal of seeds, some of them representing weeds. We 
have seen seeds borne on racing currents sweeping between reef-engirdled 
islands in the tropics, where with anchors down and steam up, the boat was 
re«idy for any emergenc\'. A mattress washed up from a wreck on King 
Island brought the King Island Melilot seed ashore. The wind carries 
myriads, especially such as are provided with wings, or sails, or parachutes. 
Icarus dropping because he has lost his wings in mid-air is typical of many 
seeds. Furze and other pod-bearing plants eject their seeds to a consider- 
able distance by a contraction or twisting of the pod. Tumble weeds have 
no time to lose in their advance to found new colonies. Every animal 
carries seeds on its coat of fur or w^ool or hair. We see them attached to 
the manes and tails of our horses. Even insects such as locusts carry seeds. 
We ourselves are perhaps the worst offenders, as these hooked and prickly 
seeds steal a ride attached to our clothing. These are cast off probably in 
a new locality. Every ship brings stowawTiy seeds. Every case with straw 
packing harbours others. Several seaside plants and tlie King Island Melilot 
were transmitted across the State in truckloads of seaweed. Every sample 
of impure seed introduced to a district does incalculable harm. Darwun 
says Docks were introduced to New Zealand by a rascally seed merchant 
who sold the seed for that of tobacco. Dodder comes with lucerne and 
clover seed, and weeds of all descriptions are scattered broadcast with 
every sample of adulterated or carelessly cleaned seed. The manure collected 
from towai stables, and the contents of rubbish bins where packing is 
emptied, often introduce previous unknown as well as commoner weeds to 
the farm. Vigorous w^eed communities round the manure heap attest this. 
These are some of the many means by which weeds arc spread. But for 
limitations of time and space, almost innumerable examples could be given. 

For the suppression of weeds there is practically only one cure, and that 
is cultivation. It is noticeable howr clean a grain crop is wlien it follows in 
the rotation a wwked fallow or crops such as roots, sorghum, etc., w*hich 
are cultivated. Allen says that in parts of China and Holland weeds are 
almost unknown. This is due to the dense population and the consequent 
necessity of tilling every available foot of land. “Weeds,” says Bailey, 
“ are never serious wrhere lands are well farmed.” Certain w^eeds, too, are 
vigorous for a time, and then seem to wane. Possibly the land gets sick of 
the weed as it does with such plants as clover. Some w^eeds with food 
reserves in underground stems can only be destroyed by refusing to allow 
them to form leaves. 

Birds devour immense ciuantities of weed seeds, and so materially arrest 
their abnormal production. Chemicals are sometimes used, but they are 
apt to render the land for a time unprofitable, while if poisonous they en- 
danger the lives of stock. A novel method of destroying weeds along 
railway tracks comes from Illinois, America. A brush heavily charged with 
electricity is drawn along a few inches from the ground. Every plant 
touched is killed, and the cost of treatment is said to be insignificant. 
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It is proposed to enumerate some of the commoner weeds found in tliis 
district. Referring to the scientific or botanical name of the plant, it will be 
noticed there are two, which have sometimes been compared to our surname 
and Christian name respectively. The iirst plant name is that of the 
which includes plants that possess the same constant ^jeneral characters. 
The second or specific name records more or less individual or minute 
characters. A^ain, allied genera are gathered together into larger groups 
called natural orders. If we examine the flowers of sweet-briar, bramble, 
raspberry, almond, cherry, apple, and pear, we shall find certain striking 
resemblances. These all belong to the order Rosaceae. The sweet-briar is 
in the genus Rosa, from which the order is named.* To distinguish it from 
others of the same genus, its individual name is ruhiginosa. This is given 
from the glandular rusty red hairs of the young leaves. The bramble and 
raspberry belong to another genus of the Rose family called Rtibiis, The 
almond, cherry, peach, and plum belong to the genus Prurius, and are each 
distinguished by individual or specihe names. These botanical names are 
not given haphazard. Take Convolvulus arvensis, L., the troublesome Bind- 
weed. The generic name refers to the twining habit characteristic of these 
plants. The specific name records the fact that this particular convolvulus 
has a liking for arable land. Another connnon weed here is the red flower- 
ing creeping Mallow. This is botanically Modiola mullifida ( Moench ). The 
first name is Latin for the nave of a wheel, and was given because of the 
arrangement of the fruitlets. The second name refers to the divisions of the 
leaf. vSo we see there is almost a history of the plant hidden in its some- 
what unattractive name. Sometimes, however, it must be admitted the 
names are not so descriptive, but are given in honour of the discoverer, or 
some more or less worthy per.son. Occasionally the same plant is described 
by two botanists independently under different names. To prevent confu- 
sion. and to indicate clearly the plant meant, it is usual to place the name of 
the botanist after the name he has bestowed. — Jourx.al of AoRicULTURiy 
V^ICTORIA. 


F'.A.RME OO. 

DEPOT 

Diyatalawa Mills, Vauxhall Street, Slave Island. 

Fowls Rt. 18, 15, 10*50, and Rt« 9 per dozen. Ducks Rs. 15, Geese Ri. 60, 
Turkey cocks Rs. 120, Turkey-hens Ri, 90 per dozen. 

Guinea fowls Rs. 48, Pigeons Rs. 6, Partridges Rs. 6, per dozen 

Quails to order. 

Pigs, Porkers, cts. 35 per lb. live weight. Sucklings Rs. 7*50, 5 and 3. 

Fggs, fresh, 75 cts. per dozen. 

Tslsphons 1 0S7 and 285, Tslecrsms : Wslly, Colombo 

Usiisl discount to tbo TRADE. 
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THE EFFECT OF ONE CROP UPON 
ANOTHER. 

BY THE DUKE OF BEDFORD AND S. U. PICKERING. 

The effect of ^rowinj^ ^rass over the roots of fruit and other trees has 
been under investigation at the Woburn Experiment Fruit Farm, Ridgmont, 
since 1895, and the Thirteenth Report of that Farm, 1911, contained a general 
account of the results obtained up to date. 

There is no doubt that this deleterious action of grass varies greatly 
with the nature of the soil, though it is questionable whether in any case the 
effect would be nil : it is considerable even when the trees and grass are 
grown in pure sand, and fed with artilical fertilizers. It varies in extent with 
the nature of the trees, though none have yet been found which are not 
seriously affected by grass, under certain, and, generally, under most, 
circumstances. In the same way, the nature of the grass — eighteen varieties 
were examined — has only a minor influence on the results, the action of the 
weaker and shallower- rooted grasses being still very considerable. 

At the Fruit Farm, which is situated on the Oxford clay, the effect of 
grass is nearly, and often actually, fatal to trees. Young trees grassed over 
at once after planting have their growth almost entirely arrested, and the 
grassing of trees which had been growing vigorously in tilled soil for four 
years, in one case, and lor twelve years, in another, was found to produce the 
same result, the trees in the case of several varieties being actually killed. 
The effect of grass is noticeable even when a very small proportion of the 
roots of a tree are in grassed soil; but, on the other hand, recovery from the 
effect begins as soon as ever any of the tree-roots find themselves in tilled 
ground. 

The stunting action of the grass is accompanied by other indications of 
starvation; the foliage and bark are of an unhealthy, light colour, and there is 
a marked deficiency of green colouring matter in the fruit; but it is a case of 
starvation in a land of plenty, for, not only were all the experiments arranged 
so as to prevent the soil from being impoverished by the grass, but it has been 
found that the soil under the grass is actually richer than that in the tilled 
plots, and, if samples of two such soils are taken, and trees gi'own in them, 
those in that from the grassed plots exhibit about twice the vigour of those in 
the soil from the tilled plots. 

The possibility of explaining the results by a dift’erence in the water- 
contents of the grassed and tilled soil has been negatived by numerous ex- 
periments, both with trees grown in the open, and with others grown in pots, 
where the water-supply — and also the food-supply — could be strictly regulated. 
In some of these latter experiments the grass-roots were prevented from inter- 
mingling with the tree-roots by placing a piece of fine gauze between the two; 
yet in spite of this, and in spite, also of all water and nutriment being supplied 
from below, so that the tree got all that it wanted before any reached the 
grass, the effect of the latter was nearly as great as in other cases. 

Other possible explanations have been investigated, but have all been 
found to be insufficient: these included the questions of soil-temperature, 
alternation in the aeration of the soil, accumulation of carbon dioxide in it, 
its alkalinity or acidity and any alternation in its physical nature. The 
apparent absence of possibilities, combined with the general features of the 
action, led to the conclusion that this action must be due to some toxin pro- 
duced by the grass; not necessarily, however, to any actual excretion from 
the roots for a toxin might be produced either by the decay of the debris of 
the growing roots, or as a result of an alternation in the bacterial contents of 



September, 1914.] 


249 

the soil incident on the j^rowth of tlie grass. It was possible, too, that the 
grass might become virtually toxic to the trees by taking up from the soil 
certain of its constituents, and thus modifying the character of nutriment 
available for the tree; but this possibility has been excluded by some ex> 
periments in which trees were grown in pots of earth, with trays containing 
growing grass resting on the surface: the tra\s were perforated, but the roots 
of the grass were prevented from penetrating through the holes by a la\'er of 
line gauze; thus, if the grass still had an action on the tree it could not be due 
to anything being extracted by the grass from the soil in which the tree was 
growing, but must be due to what passed down from the grass to the tree in the 
water applied in watering the grass. That there was such an action was 
undoubted: taking the three years’ results over which these experiments 
extended, the average vigour oJ the trees with the trays of grass jibove them 
w\as only 73 per cent, of that of similar trees with similar trays of earth with- 
out grass; and the effect of the grass in the trays was not much less than that 
in cases where it was growm above tree-roots with no trays; thus, w here there 
WTis a sheet of gauze separating the grass-roots from the tree-roots the vigour 
of the trees wtis 71 per cent, of that of those without grass, and w'here there 
was neither trays nor gauze it was 60 per cent. It may further be added that 
the effect of the grass in these experiments wtis approximately the same 
w^hether the pots and trays both contained earth, or both sand; also that no 
certain difference wtis observed w hether the trays contained grass germinating 
in situ, or grass which had been germinated some time before the trays were 
placed over the tree-roots. 

In these experiments the leachings from the grass would reach the tree- 
roots in a-very few minutes, but in two other sets of experiments the grass 
was grown in trays aw^ay from the trees, and the leachings w'ere not applied to 
the latter till after they had been exposed to the air for an hour or two, an 
opportunity having thus tieen afforded for the oxidation of any toxin in them; 
here the results were the reverse of those in the former case, for the trees 
were beneHttcd by the leachings to the extent of 30 to 40 per cent, in the two 
series. 

The conclusion from this is obvious: the effect of the toxin formed by the 
grass is eventually overpowered by the beneficial effect of some other 
substance formed, which other substance is, doubtless, as in the case of 
heated soils, merely the oxidation product of the previously formed toxin 
itself. 'Phis is in harmony with the observations recorded above that the 
leachings of growing grass, if oxidised, are beneficial, not toxic, and that the 
soil removed from grassed ground is more favourable to the growth of trees 
than that from similar tilled ground. 

Recovery from the toxic effect may not ahvays occur, for this effect may 
have been so great that the plant is permanently injured. This was apparent- 
ly the case with the tobacco plant under clover. With hard-w’ooded plants, 
also, recovery is improbable, for a severe check to grow th during their early 
years leads to permanent stunting, from which, as is w'dl knowm, they rarely 
recover. This is why no instances of recovery from the grass effect have 
been noticed under ordinary circumstances w’ith fruit trees at the farm. But 
it explains the recovery which is being noticed there in one exceptional case 
where the grassing occurred gradually throughout several years, and where 
the check to growth was much less than in the other cases where the ground 
W’as grassed at once. 

The present explanation of the grass effect is cpiite in harmony with the 
great variations exhibited under different conditions. The toxic action will 
be increased where the grasses are of the stronger growing class, as has been 
found to be the case, and will be less effective on the stronger growing 
varieties of trees, which has also been found to be the case at Woburn. It 
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must necessarily vary with the character of the soil : if this is rich, or of 
great depth, or if it favours the oxidation of the toxin, this latter will be less 
injurious: at the Woburn farm the soil is shallow, not very rich, and very 
difficult to aerate conseciueiitly the toxic action is great : at Long Ashton the 
reverse conditions obtain, and the toxic action is smalL In the only case 
where we have noticed no toxic action (at Harpenden, Thirlcenth Repc/% 
p. 4) the soil is very rich, being old garden soil. Even at Ridgmont, manure 
lessens the toxic action, though it does not by any means do away with it 
hoc, cii, p. 71). In the pot experiments with tobacco, it may be objected, 
no connection between the extent of the toxic action and the richness of the 
soil was noticed, but in that case ample food material for the growth of the 
plants was added in all instances. 

In short, all the observations made at Woburn during the last eighteen 
years are in harmony with the explanation of the grass-effect now given. 

The experiments on the effect of a crop on itself have not yet been extended 
so as to show whether recovery will eventually take place in such cases also. 
No doubt it often will, but seeing that the toxic effect is greater than where 
the plants are different, it will be sloMrer, and may not always occur. It is 
a well-known fact that with agricultural crops, especially when arranged in 
well-defined plots, the plants in the centre of a plot are at first less vigorous 
than those in the outside rows, and this may be attributed to the toxic action 
of the neighbouring plants being only half as great in the outside rows as in 
the centre of the plot : but this is noticeable only in the early stages of growth ; 
when the crops are mature such differences seem to disappear (thougli exact 
observations on this point are wanting), the toxic effect possibly having given 
place to the beneficial effect of the oxidised toxin. — Journal of *Agrici:l- 
TURAL Science. 


OIL PALMS. 

“The advanced prices of palm kernels would naturally have led us to 
look for greatly increased supplies as instanced in rubber,” urge Messrs. 
Bigland, Sons and Jeffreys, of Liverpool, “ but so far indolence of native 
labour, and time to establish estate production, have prevented the output 
from keeping pace with the demand.’’ Consumers, therefore, must and will 
continue to study every scientific process possible to enable them to substitute 
lower-priced oils for those that are too high to pay them to work, since the 
retail buyer cannot or will not pay above a certain price. Force him to do 
so and he curtails his purchases, even to the extent of going without, as big 
concerns have done with copper and tin in company with the poorest man, 
woman and child in connection with their supply of tobacco, tea and soap. 
For these reasons this country cannot and must not allow the oil palm planta- 
tions industry to be neglected, otherwise the same as with the soya bean and 
oil industiy in this country (see the May issue of Tropical Life, p. 94), we 
shall lose the chance of developing important new industries just when our 
enormously increased taxation renders it important that new industries should 
be started and established, or developed and extended, and we shall lose the 
chance for a reason that should not exist, i. e. on account of the lack of 
adequate regular supplies of the raw material. With the soya oil trade the 
loss of a promising business has been regrettable enough, but should our 
supplies of palm oil and palm-kernel oil take to falling short, then the con- 
sequences will be most serious, not only on account of the loss of trade and 
revenue that would ensue, but also on account of the serious discouragement 
to cleanly ways and hygienic ideas that dear soap would spread among the 
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lower classes, which it is necessary at all costs to keep up to the present day’s 
standard of cleanliness — a standard that has cost so much trouble, time, 
patience, and money to establish, and which we hope will further advance, 
and not back. 

As we cannot help feelin^f at times that far more individual capitalists 
would turn their attention to the cultivation of oil- palms were they more full>’ 
aware of the soundness and security that a well-mana)^ed oil-palm estate 
offers to its owner, provided that he ( 1 ) secures the ri^ht soil; (2) the ri^i^ht 
variety of oil-palm, and (3) that he does not pay too hij^h for the land, we 
think it would not be amiss to ^^ive a few details concerning the industry. As 
we acknowledge the sources whence we draw the information those who wish 
for fuller details can study the works mentioned, or even write to the authors 
for any information required. 

“Owing to its extensive and peculiar root development,” we understand 
from Mk. Beckwith, “the oil-palm will grow under the most unfavourable 
conditions of soil and moisture, though not with any great amount of success 
It does not, however, succeed where the rainfall is below 50 in per annum, 
nor in swamps, nor on poor soils. 'I'o obtain the best results it rccinires a 
heavy, w^ell-distributed rainfall of from 70 to 100 in. per annum, and a moist, 
fairly equable climate with a deep holding soil; these conditions are found in 
the deep alluvial humus-covered soils of the forest regions of West Africa 
and along the coast inward for a distance of 70 to 150 miles. It does not 
grow at high elevations; on the Cameron mountains, for instance, it di.sappears 
after a height of 3,000 feet above the sea level.’' Mu. Milligan, in his book, 
gives very full particulars of the root development of these palms, and the soil 
which induces them to give the best results. 

On pp.34-36 of Messrs. Billows & Brx'Kwn h’s book we are told that, 
according to Farcjijhar, an average cone of palm fruit weighs 31 lb.; the fruit 
alone weighs 20 lb.; the stalk refuse weighs 11 lb.; average number of fruit 
per cone or bunch, 1,600; average number of bunches per palm (S. Nigeria), 
5; but it is common to lind trees yielding many more, even eleven Iiaving 
been seen on one palm at the same time. 

Again quoting Mr. Mij.ligan, we are told: “By the time it has reached 
its tenth year of growth the oil-palm is fully matured and will bear up to 
twelve regimes or bunches per year. Indeed, there have been well authenti- 
cated cases where a cultivated palm has yielded as many as twenty regimes 
within the twelve-month. ” Against this Mr. Billows gives the following 
ligures, based On his personal experience: An average cone of fruit weighs 
23 lb. ; the fruit alone weighs 16 lb. the stalk refuse weighs 7 lb. ; average 
cones or bunches per palm, per year, 3; average density of bearing palms, 
per acre, 50. 

On the basis of Mk. Bh.lows’ figures, an acre of land, therefore, should 
give 2,400 lb. of palm fruit per annum, say, 50 palms by 3 bunches each, 
16 lb. net of fruit. Then, turning to the composition of the fruit, we are told 
that, on an average, it contains: — 

Pericarp oil ... 18 per cent. 

Fibre and moisture ... 12 

Shell and dirt ... 58 

Kernel ... 12 ,, == Whole fruit 100 per cent. 

On Mr. Billows’ iigurcs, therefore, 2,400 lb. of palm fruit with a total 
percentage of 18 per cent, periairp oil, or, say, a commercial yield of 16:1 
per cent., should give 402 lb. palm oil (1 gall. 8‘2 lb.), and 1,000 tons of 
palm oil should cost (as per table given on p.36) £14,770 to produce, less 
4,200 tons of palm nuts resold to the natives at lOs. per ton=- £2,100, plus 
£3,000, say, £3 a ton, to cover English staff e.xpenses, olTice rent, directors’ 
fees, etc., gives £15,670 actual cost, equal to £15,134 of tine, soft palm oil, 
delivered Liverpool. — Tropical Life. 
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THE DATE PALM 

An easy and well paying culture, produces delicious fruit of great food 
value at low cost and with a small labour force. 

From the Official Report of an Agricultural Department we take the following 
notes : 

**lt is confidently believed that date culture is one of the most profitable 
fruit industries and that it will pay to plant date palms on the best lands 
employing modern horticultural methods. 

The amount of labour and care required by the date palm is much less 
than that necessary for any other fruit trees. The gathering of the fruit is 
performed easily and quickly by cutting off a whole bunch at a time. 

** The Date Palm is almost as important as a shelter and partial shade 
or other trees and plants as it is for its own fruit.’* 

Wie Supply Date Palm Seeds of two varieties at the following prices: 

Phoenix D. Sapida, a strong and resisting tree, demands no special care, but 
yields plenty of nice and soft fruit : 

On receipt of 3 Shillings we forward about 10 ounces seeds ( in full fruit ) as sample of 
no value, under registered postage paid. 

On receipt of £i.-, Sterlings- lO lbs. nett, by parcel post, postage paid. 

Phoenix D. Nobilis requires more attention and plenty of heat ; it produces a high 
class fruit of excellent flavour : 

On receipt of 3s. 6d. we forward about 10 ounces seeds ( in full fruit ) as sample of no 
value, under registered postage paid. 

On receipt of £1.5. Sterling-^ 10 lbs. nett, by parcel post, postage paid. 

Prices for quantities on application. Detailed instructions for cultivation with every 
order. 

Never buy Date Siu’ds in Kernels, as such, i.e., without the pulp, they easily lose the 
germination power and offer no guarantee that the trees will produce soft dates, for a dry 
or hard date is absolutely valueless.— We therefore supply date palm seeds only in* the 
original fruit. 

GEVEKOHT Oc WEDEKIND, Hamburg 1. 


BACTERISED PEAT. 


The result of Professok Bottom ley's investigations of the causes of the 
remarkable stimulative action exercised on plant growth by bacterised peat 
were communicated by the author to the Royal Society on Thursday, June 18. 

Professor Bottom ley has obtained evidence which leads him to suggest 
that the stimulating effect is due to the formation or liberation during the 
preparation of bacterised peat of minute quantities of substances which play 
with respect to plant growth a part similar to that played by the so-called 
accessory food substances in the nutrition of animals. By appropriate methods 
he has isolated from bacterised peat substances which, when added to the 
medium in which plants are growing, increase the rate of plant-growth in a 
remarkable manner. He finds, moreover, that these accessory food substances 
are essential for the continued life of seedlings If, for example, seedlings 
are grown in pure distilled water, to which are added all the mineral sub- 
stances which ordinarily suffice to bring about active growth, he finds that 
though the seedlings at first gain weight they subsequently lose weight and 
die ; whereas if in addition to the complete mineral “food” there be added 
an extract containing a small amount of the accessory food substances, the 
growth of the seedlings is considerable and continuous. 
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Plant physiologists will require overwhelming evidence before they will 
be prepared to except this conclusion; lor many of them have used distilled 
water and pure chemicals for the purpose of water cultures and have found 
that plants may be raised from seed to seeding stage although the water in 
which they grow contains nothing but mineral salts. This objection, how- 
ever, is not fatal to Pkofessok Bottomlev’s hypothesis, for it is (]uitc in 
accordance with physiological experience that an organism may be able, 
given appropriate conditions, to inanufacture its own “growth stimulators.” 
Indeed, the fact that the accessory food substances necessary for the nutrition 
of animals are derived from plants makes it highly probable, if not absolutely 
certain, that tliese substances are manufactured by the plant. Hence it is 
but natural to suppose that the accessory food substances, formed by the 
plant, pkiy in the economy of the latter the same role as tliat which they 
play in the animal that feeds upon them. 

The fact that seedlings may be grown in ordinary tap water, to which 
the necessary mineral substances have been added, is interpreted by 
Professor Bottom ley to mean that the tap water, owing to its contact with 
soil, contains traces of these growth-stimulators. Professor Bottom i.ky’s 
researches open up a new and an extraordinarily interesting chapter in plant- 
nutrition, and if, as the result of further iiuiuiry, his conclusions arc established 
he will have laid both botanical science and horticultural practice under a 
deep debt of gratitude. It is at present premature to express a delinite 
opinion on the subject of accessory plant-food substances, but it may be said 
with conlldence that Professor Bottomley has made out a prima facie case 
for the existence of such substances. We have on the one hand the argu- 
ment from analogy : the existence of accessory animal-food substances 
having apparently been demonstrated to the satisfaction of physiologists ; 
and on the other hand we have the striking evidence already published in 
these columns ( Tropical Agriculturist, June, 1914, p. 490) that bacterised 
peat actiuilly exercises a delinite stimulatory inlluence on plant growth. 
At the present stage of the imiuiry, the best criticism is constructive, and 
should consist not in arguing the pros and cons but in repeating 
and extending the experiments begun by Professor Bottomley. An 
aspect of the subject of particular interest to horticulturists is this — 
that gardeners as a class have resolutely refused to believe that arti- 
licials are the equals of natural manures. If Professor Bottom ley’s 
theories are established that prejudice will receive a real measure of justi- 
lication ; although let us hasten to add even so the justification will be by no 
means complete, for the poverty of a soil in nitrogen, phosphorus, and 
potassium compounds cannot be compensated by the presence of accessory 
food bodies. — Gardeners’ Chronicle. 


IPECACUANHA CULTIVATION. 


Although it is over twelve years since so-called Johorc ipecacuanha 
appeared in regular commercial quantities on the London market (and 
occasionally for fifteen years before), the offerings have been strictly confined 
to the output of one grower, the Highlands and Lowlands Para Rubber Co., 
Ltd., whose territory is situated in the Selangor State of the Malay Peninsula. 
This company or its predecessors have shipped altogether over 1 ,800 bales 
since operations were commenced on a commercial scale, about 1 902, the 
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average imports into London being from 150 to 160 bales per annum, as is 


shown by the following receipts : — 



Bales 

1913 

211 

1912 

115 

1911 

225 

1910 

176 

1909 

100 

1908 

97 


Bales 

1907 ... 269 

1906 ... 137 

1905 ... 176 

1904 ... 128 

1903 .. 200 

1902 ... 20 


The methods ot cultivation have been jealously guarded by the growers 
and no one else appears to have been successful in cultivating the drug in the 
Malay States. The reason for this is not very clear, except it be knowledge 
that early cultivation of ipecacuanha from young plants sent out from the 
Botanic Gardens of Kew and Edinburgh failed as regards the Kew plants, 
while the Edinburgh ones grew, but were forgotten by people on this side of 
the world until a parcel of ipecacuanha from Johore appeared in the London 
market in the eighteen-eighties. The success of the cultivation since is 
apparent from the above hgures, and our feeling is that, secret or no secret, 
the Malay Peninsula is the future held of ipecacuanha cultivation, just as Java 
is of cinchona. As a rule East Indian ipecacuanha has been sold by auction 
in London as quickly after arrival as possible at the market price of the day, 
consistent with fair competitio!i and demand. The output of the drug 
appears to be controlled at the source, as at no period has the market been 
overweighted with supplies as has sometimes been the case with other 
descriptions of ipecacuanha, the danger of over-production having evidently 
been recognised. The success of the industry has aroused a good deal of 
interest in the East, but cultivation of the drug is by no means easy, and the 
growth of the plant is extremely slow, as it is very sensitive to rapid changes 
of weather. It seems to grow well, but does not produce root in abundance 
We now learn that serious efforts are being made in another direction in the 
Selangor State also, a large ciuantity of cuttings having been received which 
are to be cultivated on a ruldier estate. The ultimate success of the new 
venture is quite problematical, as it will take about four years before the 
plants arrive at maturity, and then only will the grower be able to obtain an 
idea of what the root crop will amount to per plant and per acre. Such an 
enterprise is worthy of every encouragement, and is one that should prove 
profitable after the initial difficulties have been overcome. We are able to 
put any planter in the East into communication with a grower who is able to 
supply young plants by the thousand, if necessary, with precise infor- 
mation as to the conditions best favourable for the gj owth of the plants up 
to marketable condition for the drug. — Chemist and Druggist. 

NOTE BY THE EDITOR, T. A. 

Dr. Trimen, w ho as one of the authors of the standard work on medicinal 
plants and took especial interest in their cultivation, detailed the history of 
Ipecacuanha in Ceylon in his Annual Report for 1887 as follows: — 

“ This very valuable drug has been in cultivation here for many years. 
The Gardens first received it in 1848 from Kew, and additional consignments 
from the same source WTi e obtained in 1866 and 1871, whilst in 1874 a 
hundred plants arrived from Calcutta in good order. Many remarks on its 
cultivation will be found in Du. Thwaites’ reports from 1872 to 1878- 
So long as it wtis grown at Peradeniya very little satisfactory growth could 
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be obtained, and the plants remained very small, but at Henaratj^^oda the 
results have been somewhat better. Still, as I remarked in my report for 
1880, not much progress, so far as the production of the roots themselves 
went, could be reported. Durinj^ the past year, however, as a result of more 
care in the preparation of the soil and choice of situation for the beds, some 
roots of much liner j^rowth have been produced, and 1 do not despair of yet 
producin^i of ^?ood sample of this important medicine. The plant is 
propagated with extreme facility by division of its roots, but from its small 
size and very slow j^rowth it must always be the subject rather of garden 
than estate cultivation. Mr. Caxti.ky, in his last report of the Sinj^apore 
Botanic (iarden, notes that in Johore he saw thousands of plants in excellent 
health j^rown in rich vef^etable soil with wood ashes, and well protected from 
the sun and wind by palm leaves. I may note that a commercial sample has 
been imported to London from Sinj^apore (probably from this \’ery plantation) 
and has formed the subject of analysis, showing a proportion of 17 per cent, 
emetine, which is well up to the average of the Brazilian drug. By order of 
the Madras Government a plantation is about to be formed in the leak 
plantation in Nilambur on the Malabar coast.’’ 

The Report for 1888 states that a large plantation of this plant has been 
formed at Henaratgoda in long narrow beds well made up with good 
vegetable soil and coir libre under shade : at the end of the year the plants 
w^ere over 2 ^ feet high, and root formation w-as proceeding rapidh . In 1897, 
there W'ere about 2,000 young plants at Henaratgoda, most of which were 
available for distribution to anyone who wished to experiment with it. 
The plants were again offered in the Report for 1898 : plots had been planted 
out that year wdth little success. Apparently these attempts to secure the 
cultivation of this drug in Ceylon were fruitless. 
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THE ACTION OF CERTAIN NUTRIENT 
AND NON-NUTRIENT BASES ON 
PLANT GROWTH. 


A memoir containing three papers dealing with the above problems has 
recentl>' been published by M. M. McCool in the series issued from the 
Cornell University Agricultural Experiment Station. 

1. THE ANTITOXIC ACTION OF CERTAIN NUTRIENT AND 
NON-NUTRIENT BASES WITH RESPECT TO PLANTS. 

It had already been determined by several investigators that plants 
grown in a solution of any one nutrient base and in absence of some other 
nutrient base, exhibited extremely injurious effects. This was iirst demon- 
strated with the important nutrient bases magnesium and calcium : magnesium 
is an essential of plant food, but in the absence of calcium it has a marked 
toxic action on the plant, the addition of calcium in sufficient amount com- 
pletely preventing such toxic action. The toxic action exhibited itself 
chiefly in retardation of growth of shoot and root. The explanation advanced 
was that “ions furnished by the dissociation of electrolytes form intimate 
combinabous with the proteids of protoplasm, and that their mutually antag- 
onistic effect expresses itself in a replacement of one kind of ion by another 
as a result of change in the composition of the surrounding solution. ” “ In 

a mixture of three salts in the proper proportions, the toxic effects are 
mutually counteracted. The mixture so constituted is a physiologically 
balanced solution.” The present paper discusses a series of experiments 
where the nutrient bases employed were calcium, magnesium, ammonium, and 
potassium, and further the non-nutrient bases sodium, barium and strontium. 
It was found that calcium is not poisonous even at relatively high concentra- 
tion, though it caused chlorosis of the leaves; thischlorotic condition isprevented 
by addition of magnesium. Magnesium is extremely toxic, but is completely 
antidoted by calcium when present in sufficient quantity : its toxic action 
exhibited itself in almost total inhibition of growth of shoot and root. Each 
of the following bases in the order given is injurious to plants grown in pure 
solutions: barium, strontium, ammonium, magnesium, sodium, potassium. 
Some of these exhibit mutual antagonism e.g., sodium and potassium, when 
pre ent together, mutually prevent the ill effects which each produces when 
present alone. Calcium however is the most effective in preventing these ill 
effects ; probably, the favourable results obtained from the application of 
lime to many soils is due in part to its antidotal relations. 

II. THE TOXICITY OF MANGANESE AND THE ANTIDOTAL 
RELATIONS BETWEEN THIS AND VARIOUS OTHER 
CATIONS WITH RESPECT TO GREEN PLANTS. 

Salts in solution undergo ionisation i.e., a dissociation of the salt into its 
component parts, acid and base. The acid part is the anion, the base the 
cation. Manganese is widely distributed in nature. Fertile soils usually 
contain less than 1 per cent, of oxide of manganese. Manganese occurs in 
plants: Liebig in 1851 reported the presence of manganese in tea. Later 
research showed its presence in most flowering plants. Its function in plant 
nutrition is not clearly understood, but it has been established that it is of 
importance in the action of oxidizing enzymes. It has frequently been shewn 
that manganese exerts a stimulating action on plant growth, when applied to 
soils in small quantity. Aso in 1904 applied a general manure to two plots 
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of paddy, and to one of these in addition he applied a small quantity of 


manganese chloride. Taking the yield of the control plot as unit, the yield 
of the manganese plot was as follows : — 

Total Yield 

r42 

Straw” 

148 

Full grains 

r36 

,, ,, (husked) 

approximately a gain of one-third. 

r3o 


Other held crops have shown a similar increased yield follovvin^^ the 
application of manganese : it was also found that manganese is more effective 
wdien applied as a top-dressiiij^. 


Manj^anese when present in ^^reater quantity has a toxic action, seen in 
stronj^ inhibition of aerial j^rowth, while root injury is insi^^nilicant. The 
leaves showed marked chlorosis: apparently the chlorophyll is not developed, 
consequently the leaves are functionless and the plant soon dies. The 
chlorotic action of maui^anese has some economic importance: the “yellows” 
of pine-apples in parts of Hawaii has been attributed to excess of mani^anese in 
the soil: analysis of a black Hawaiian soil ^ave 974 per cent, of manj^aiiese 
oxide. Chlorotic leaves caused by manf^anese show a #4rea,ter amount of 
active oxidases, than is found in normal leaves. Lii^ht increases the toxic 
effect of manganese; in light there is greater transpiration, and a conseciuent 
greater accumulation of manganeses in the aerial parts. 

Calcium, potassium, sodium and magnesium are e«ich effective in 
counteracting the toxicity of manganese. 

IIL TOXICITY OF VARIOUS CATIONS. 

The various bases show a lessened toxicity in sand, soil, and other solid 
particles, than in pure water solution. This ma>’ be due to chemical 
reactions between the dissolved salt and the solid particles resulting in the 
formation of less toxic substances. Young seedlings are much more 
sensitive, than are older plants. 

Barium, strontium, ammonium, magnesium, sodium, and potassium, in the 
order given, are very toxic to seedlings. This toxicity is greatly reduced in 
full nutrient solutions and in soil cultures. 

'Phc importance of the above results in the practice of manuring is evident. 
Equally evident is it, that a knowledge of the composition of the particular soil 
concerned is nece.ssary. The practice ol heavy manuring with potash and 
ammonium manures may lead to physiologically unbalanced conditions in the 
soil: or such conditions may already exist in the presence of one of the above 
bases in excess. 

The rectifying of the soil conditions may be most effectively brought 
about b^' the application of lime (calcium). 

G. BRYCE. 

HOW SAPROPHYTIC FUNGI MAY BECOME 

PARASITES. 

G. MASSES. 

It is very generally believed that diseases of plants, caused by fungi, 
continue to increase in number, and in the case of cultivated plants this is 
probably true, not because the adaptive powder of fungi is greater than at 
any previous period, but simply because the opportunities for exercising the 
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adaptive power possessed by are more frequent at (he present time, too 
often due to a departure from the normal on the part of the host-plant, 
brouj?ht about by cultivation. 

Quite recently my attention was called to a batch of Clcrodendnm fallax, 
Lindl in one of the houses at Kew ; the gardener had noticed the presence 
of numerous minute watery-looking drops, on the under-surface of the leaves, 
an unusual phenomenon, not to be found on another batch of the same kind 
of plant growing under slightly different conditions as to temperature and 
moisture. On investigating the matter it was found that the under surface of 
the leaf, more especially towards the base, was studded with comparatively 
huge, peltate glands, supported by a very shoit central stalk. These glands 
each exuded a liquid drop which had a very sweet taste. The ubiquitous 
floating spores of Cludosporiiini epiphyllum^ Pers., found these sugary drops 
a congeniai pc^bulum, and each gland was soon tipped with a fruiting tuft of 
Ckidosporium. At hrst the Clndosporinin was strictly confined to the glands, 
and depended on the secretion for its support, but it graduall\’ passed from the 
saprophytic condition, and entered that of a facultative parasite, passing be- 
yond the range of the gland and attacking the surrounding living tissue of the 
leaf, forming conspicuous blown, dead patches on the upper surface. Three 
weeks after the disease first appeared, the spores of the fungus were capable 
of infecting any portion of the leaf, quite apart from receiving an initial start 
on the sugary excretion from a gland. The above is a concrete example of 
a saprophytic fungus becoming a parasite wathin a brief period of time. It is 
unlikely that all the conditions necessary to effect this change will ever occur 
again, hence the epidemic will be of short duration, but it can be readily 
imagined that if the host-plant had been an outdoor crop, and the epidemic 
had remained unchecked, the fungus might have become a pronounced 
parasite, capable of continuing its ravages for all lime. 

Judging from the munber of examples sent to Kew for determination, 
mechanical injuries of various kinds, often self-inflicted, arc a source of per- 
plexity as to their origin. Wind is the most important factor. The gourds 
th«it are trained up poles in the herbaceous ground furnish striking examples. 
When a young fruit happens to be overhung by a leaf, and the latter is 
gently sw’ayed to and fro by the wind, the rigid hairs on the under surface of 
the leaf form a series of more or less parallel scratches on the surface of the 
fruit. As the direction of the wind ch«'inges, the series of lines on the fruit 
cross each other diagonally, or form a more or less regular pattern. Such 
wounds are not very noticeable at hrst, but as the fruit increases in size the 
wounds are torn wider apart and periderm is formed along the edges of each 
wound, so that by the time the fruit has reached Us full size, each individual 
scratch is clearly outlined by a raised ridge of whitish periderm. The above 
is what happens if no* fungus appears on the scene, but as a rule the w-ounds 
w'hile quite newdy made are invaded by the spores of some facultative parasite, 
most frequently Bolrytis or Cladosporinvt, In this case the original source of 
injury is soon obliterated, and a soft rot follows. 

The leaves of gooseberries are frequently scratched by the spines on 
neighbouring branches, the sign that wdnd has been the active agent is indi- 
cated by the parallel row^s of scars, which become clearly outlined by whitish 
periderm. 

Holly leaves often suffer from the effects of wind, becomii g wounded 
by the spines on the leaves of a neighbouring branch. When actual perfora- 
tions are made, the injury is usually attributed to some insect. When the 
leaves are only slightly punctured, the wound often forms a starting point for 
one of the many micro-fungi attacking leaves, or a growth of periderm gives 
the leaves a spotted appearance. 
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Tlie opportunities described above for saprophytic fiin^^i having a tend- 
enc.v to become parasites, must necessarily be repeated in a wholesale manner 
in nature. In the majority of instances the opportunity is not of sufhciently 
long duration to enable the fungus to become an obligate parasite, which only 
means that a fungus has fed for so long a time on food supplied by one 
special kind of host-plant, that it cannot change, without undergoing at 
least very great inconvenience to itself, or if it has become rigid, cam ot 
change under any circumstances. For this reason the evolution from 
saprophytic to parasitic fungi is not rapid, due simply to lack of oppi)rtunity, 
at the same time it cannot be doubted that a certain amount of headway is 
made in this direction, and the primary factor rendering possible such pro- 
gress may be of a very trivial nature in itself. — Kkw Bulletin. 


INDUSTRIAL RESEARCH IN AMERICA. 


Any attempt to present adetiuately the enormous volume of research 
work, much of which is of the highest grade, constantly in progress in the 
many scientific bureaus and special laboratories of the general go\ernmcnt, 
or even to indicate its actual extent and range, is utterly beyond the limits of 
my attainments or of your patience. The generous policy of the Cjovernment 
toward research is uni(iue in this, that the results are immediately made 
available to tin? whole people. 

'Phe United States is still essentially an agricultural country, and 
agriculture is, in its ultimate terms, applied photochemistry. The xalue of 
our farm property is already more than 42,000,000,000 dollars, and each sunrise 
sees an added increment of millions. Even small advances in agiicultural 
practice bring enormous monetary returns. 

Chief, therefore, among the goveinment departments, in the volume of 
industrial research is the Department of Agriculture, which includes within 
its organisation ten great scientihe bureaus, each inspired by an intense 
pragmatism and aggressively prosecuting research in its allotted held. 

The research work of the Department of Agriculture is greath* augmented 
and given local application through the agenc>' of sixty-four State agricultural 
experiment stations, established for the scientihe investigabou of problems 
relating to agriculture. These stations are supported in part by federal 
grants, as from the Hatch and Adams funds, and for the rest by State 
appropriations. 'Pheir present income exceeds 3,000,000, dollars. All are 
well etiuipped ; one of them, California, includes within its plant a superb 
estate of 5,400 acres, with buildings worth 1,000,000 dollars. 

It may be said without fear of contradiction that through the combined 
elPorts of the Department of Agriculture, the experiment stations, the agri- 
cultural colleges, and our manufacturers of agricultural machiner\', there is 
devoted to American agriculture a far greater amount of scientihe research 
and effort than is at the service of any other business in the world. 

In the United States Patent Office, Dr. Hall has developed a 
remarkably comprehensive index to chemical literature, which now contains 

1.250.000 cards, and is open to every worker. The Bureau of Fisheries 
devotes 40,000 dollars to a single study, and the Geological Survey 

100.000 dollars to the investigation of the mineral resources of Alaska. 

The Bureau of Mines of the Department of the Interior was established 
to conduct on behalf of the public welfare fundamental iiuiuiries and 
investigations into the mining, metallurgical, and mineral industries. Its 
appropriation for the current fiscal year is 662,000 dollars, of which 347,000 
dollars is to be devoted to technical research pertinent to the mining industry. 
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Perhaps no better evidence could be adduced of tl)e present ranf^e and 
volume of industrial research in America than the necessity, imposed upon 
the author of such a general survey as I am attempting, of condensing within 
a paragraph his reference to the Bureau of Standards of the Department of 
Commerce. Its purpose is the investigation and testing of standards and 
measuring instruments, and the determination of physical constants and the 
properties of materials. To these objects it devotes about 700,000 dollars a 
year to such good effect that in ecjuipinent and in the high cpiality and output 
of its work it has in ten years taken rank with the foremost scientific 
institutions in the world for the promotion of industrial research and the 
development and standardization of tlie instruments, materials, and methods 
therein employed. Its inlluence upon American research and industry is 
already profound and rapidly extending. * 

1 cannot better conclude this cursory and fragmentary reference to 
governmental work in applied science than with the words of the dis- 
tinguished director of the Bureau of Standards : — 

“ If there is one thing above all others for which the activities of our 
Government during the past two or three decades will be marked, it is its 
original work along scientific lines, and I venture to state that this work 
is just in its infancy.” 

The present \ itality and rate of progress in American industrial research 
is strikingly illustrated by its very recent development in special industries. 
It has been said that our best research is carried on in these laboratories 
which have one client, and that one themselves. 

Twenty-live years ago the number of industrial concerns employing even 
a single chemist was very small, and even he was usually engaged almost 
wholly upon routine work. Many concerns engaged in a business of a 
distinctly chemical nature had no chemist at all, and such a thing as industrial 
research in any proper sense scarcely came within the held of vision of oui* 
manufacturers. Many of them have not yet emerged from the penumbra of 
that eclipse, and our industrial foremen as a class are still within the deeper 
shadow. Meantime, however, research has lirnih’ established itself among 
the foundation stones of our industrial system, and the tiucstion is no longer 
what will become of the chemists. It is now what will become of the 
manufacturers without them. 

In the United States to-day the microscope is in daily use in the 
examination of metals and alloys in more than 200 laboratories of large 
industrial concerns. An indeterminate but very great amount of segregated 
research is constantly carried forward in small laboratories, which are either 
an element in some industrial organization or under ijidividual control. An 
excellent example of the ^luality of work to be credited to the former is 
found in the development of cellulose acetate by Mork in the laboratory of 
the Chemical Products Company, while a classic instance of what may be 
accomplished by an aggressive individualism plus genius in research is 
familiar to most of you through the myriad and protean applications of 
Bakelite, The rapidity of the reduction to practice of Baekeland^s research 
results is the more amazing when one considers that the distances to be 
travelled between the laboratory and the plant are often, in ca.se of new 
processes and products, of almost astronomical dimensions. 

Reference has already been made to the highly organised, munihcently 
equipped, and splendidly manned laboi'atories of the Du Pont Company, the 
General Electric Company, and the Eastman Kodak Company. There are 
in the country at lejist fifty other notable laboratories engaged in industrial 
research in special industries. The expenditure of several of them is more 
than 300,000 dollars each year. The Ujiited States Steel Corporation has 
not hesitated to spend that amouni upon a single research, and the expenses 
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of a. do/eii or more laboratories probably exceed 100,000 dollais annually. 
One of the finest iron research laboratories in the world is that of the 
American Kollin}^ Mills Company, 

The steel industry in its many ramifications promotes an immense 
amount of research, ran^iin^ from the most refined studies in metallof^raphy 
to experimentation upon the uil^<intic scale required for the development of 
the Gayley dry blast, the Whiting process for slaj.^ cement, or the South 
Chicaf^o electric furnace. This furnace has probably operated upon a j^reater 
variety of products than any other electric furnace in the world. Ro^nrdin.ij 
the steel for rails produced therein, it is ^ratifyin^ to note that after two 
and one-half years or more no reports of breakaj^e have been received from 
the 5,600 tons of standard rails made from its output. 

Industrial research is applied idealism. It expects rebuffs, it learns 
from every stumble, and turns the stumbling-block into a stepping-stone. It 
knows that it must pay its way. It contends that theory spriin^s from 
practice. It trusts the scientific iinaj^i nation, knowinj^ it to be simply lo|^ic 
in tlif^ht. It believes with F. P. Fish, that “ durin^^ the next ^.^cMieration — 
the next two ^generations — there is j^oinj^ to be a development in chemistry 
which will far surpass in its importance and value to the human race that of 
electricity in the last few years— a development which is ^oini^ U) revolu- 
tionise methods of manufacture, and more than that, is j^oin^ to revolutionise 
methods of aj^riculture ; ’’ and it believes with Siu William K.amsay that 
“the country which is in advance in chemistry will also be foremost in 
wealth and j^eneral prosperity.” 

Modern progress can no loujaer depend upon accidental discoveries. 
Each advance in industrial science must be studied, orj^anised, and fought 
like a military campaign. Or, to change the figure, in the early days of our 
science, chemists patrolled the shores of the great ocean of the unknown, and, 
seizing upon such fragments of truth as drifted in within their reach, turned 
them to the enrichment of the intellectual and material life of the community. 
Later they ventured timidly to launch the frail and often leaky canoe of 
hypothesis, and returned with richer treasures. To-dav, confident and re- 
sourceful. as the result of many argosies, and having learned to read the stars, 
organised, equipped, they set sail boldly on a charted .sea in staunch ships 
with tiering canvas bound for new El Dorados. — Natfrk. 


LEUCAENA GLAUCA AS A SOIL 
RENOVATOR. 


This is the subject of a paper (published in the Philippink Agri- 
culturist a I) Forester) by Antonio Legano the result of whose investi- 
gations should prove of considerable interest to the agriculturist. 

The plant referred to, commonly known as Santa Helena or Ipil-ipil, is 
found so abundantly in the Philippines that it is looked upon as a weed. It 
is frequently a.ssociated with another plant that has become common in 
Ceylon since its introduction from Central America about 1885, viz. Madre 
Cacao (GliricicUa macula la). 

An important fact brought out in the paper is that LeucTcna is able to 
fight Iniferala (cogon, lalang or illuk) grass, inasmuch as it (|uickly shades the 
latter and kills it out, 



262 


[vSkptembrk, 1914. 


Both LeucaMKi and (iliricidia are spoken of as excellent fuel trees, and 
well worth ^rowinj^ for that purpose. Indeed, Leuaena is from the forester’s 
point of view “the most practical crop for badly exposed areas. It is 
recommended for use as a nurse for forest seedlings to be cut later on for 
fuel. It has been calculated that tlie Leuciena grown for wood should give 
a return of P 55 per hectare per annum, i.e., Rs. 33 per acre. 

But the most import;mt“ part played by LeucaMia is in renovating 
impoverished soils by adding to them nitrogen drawn from the atmosphere. 
The writer of the paper gives the following results of his observations re- 
garding root-nodnle development : — (1 ) The nodules are largely found on the 
tilamentous feeding roots. (2) They are developed laterally and so do not 
interfere with the growth of the roots. (3) They are not to be found on the 
larger roots and practically cease at a depth of 5 inches. (4) The nodule- 
bearing roots arc most numerous near or at the surface from which the 
nodules sometimes protrude like little tubers. (5) The nodules are generally 
branched ; lower down they are fewer in number and scarcely branched ; 
in hard soil they incline to become compressed. 

In the com se of his investigations the writei* ascertained the weight of 
the nodules (fresh and dried) from four helds, and having also found the 
percentage of nitrogen in the nodules, he was able to calculate the value of 
the nodules in terms of the value of the nitrogen contained in them. 

According to this computation the average market value of the nitrogen 
in the nodules for the four tields studied is P. 6’50 per hectare in the United 
States, and P. 9*30 in the Philippines, i.e., Rs. 3*90 or Rs. 5*58 per acre 
respectively. 

By means of soil examination the rate of production of nodules was also 
calcuhited, and the average total cost of nitrogen added to the soil pei‘ annum 
in the four helds was appro.\iin:itely determined as P. 38*80 per hectare for 
the United States and P. 55*50 per hectare for the Philippines; i.e. Rs. 23*28 
and Rs. 33*30 respectively per acre according to the ruling value of nitrogen. 

There was some indication that the rate of nitrogen production became 
less as the trees grew old, though nothing dehnite can be said on this point. 
But it would appear that Leuciena is a most useful and valuable plant as ( 1 ) a 
source of nitrogen for the renovation of poor soils, (2) a fuel producer, (3) 
a nurse for seedlings. (4) a useful shade tree, and (5) a means of lighting illuk 
grass. On waste land it should prove a remunerative crop which costs 
practically nothing to establish, and may with advantage be grown on 
uncultivated areas instead of allowing illuk and other noxious weeds to 
occupy them and exhaust their fertility. 

C. D. 


COTTON SEED DISTRIBUTION IN EGYPT. 


The Department of Agriculture in Egypt has realised that one of the best 
means of improving the cotton crop is the selection and distribution of good 
seed for sowing, and it has therefore devised a plan for carrying this into 
operatioii. The system consists of (1) the ordinary distribution scheme 
under which good “Taqawi” (i.e., seed for sowing as distinguished from 
“ Tugari ” or commercial cotton seed) is supplied to the small cultivators, and 
(2) the States Domains scheme, under which selected “Taqawi grown on 
the States Domains is supplied to the largest and most careful cultivators. A 
full account of both schemes has been published in the Agricultural 
Journal of Egypt (1913-3-1). 
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In the ordinary distribution scheme, it was necessary to bear 

in mind that the fellahin, or native cultivators, are extremely improvident, 
and will purchase inferior seed on account of its cheapness, and that beinj^in 
many instances in a needy state, they were compelled in the past to obtain 
their seed under tlie onerous conditions imposed by unscrupulous dealers. 
The Department tlierefore decided to supply the fellahin with better seed 
than they had been obtainin<4 hitherto, and at a more reasonable price and 
under less burdensome conditions, 'fhe seed is distributed on credit, and its 
cost is collected subseiiuently with an instalment of the land tax. It was also 
decided to restrict the distribution on credit to the fellahin planting eij^ht 
acres or less, this bein^ the piedoininatinji class of cultivators and the one 
most in need of the advantaj^es afforded. 

The scheme was started it) 1910-11, when 1,570 ardebs (1 ardeb = 5*445 
bushels) of seed were distributed in the Shanpa Province. In 1911-12 the 
distribution was extended to the whole of E^.iypt, and the (juantity of seed 
issued on credit amounted to 39,190 ardebs. Durinj^ 1912-13 no less than 
76,527 ardebs were distributed on credit to the peasant farmers. Nearly 
every village in Upper and Lower E.i^vpt lias been visited by special sub- 
inspectors, and the system of distribution explained. Applications for seed 
were received in 1912-13 from nuae than half the villaj^es in the country, 
'fhe seed supplv is obtained from first class pinners, who realise the 
importance of the project and the responsibility they incur, and consists of 
^4ood Taciawi (a) which the j^^unners piovide from crops they have purchased, 
and ( b 1 which c(.)incs from crops which have been inspected in the fields 
and are recommended by the Department’s inspectors. Special arrange- 
ments have been made for buK^j^ine: the seed and for inspecting the seed in 
tlie ginneries, 

B\' means of the scheme outlined above, the Department of Agriculture 
is able to distribute much better seed than the growers could obtain other- 
wise. I'here is not at present, however, any highly selected seed available 
for exiensive distribution, and steps are therefore being taken to introduce a 
pure l>’pe of seed in sufticient quantity to replace the deteriorated and 
mixed varieties now grown. This work is being carried out on the De- 
partment’s experiment fai ins, but a considerable time must necessarily elapse 
before the results w ill be of practical utility to the general distribution 
scheme. Meanwhile it has been decided that the States Domains seed 
should be adopted as a basis, this seed being recognised as the best obtain- 
able in the country because of the great care which the State Domains 
Administration devotes to the cultivation and ginning of the crops. Arrange- 
ments have been made for a cei tain tiuantit\- of the seed produced on these 
estates to be placed each year at the disposal of the Department. This seed 
is distributed to the larger cultivators on condition that 50 per cent, of the 
seed resulting from its grow th should be available for the use of the De- 
partment. This resultant seed is then sold to medium cultivators on the 
same condition, and the seed obtained iroin them enters into the ordinary 
distribution scheme for the smaller cultivators. To avoid confusion, the 
original seed from the States Domains is termed “ Domains Taqawa,” the 
seed resulting therefrom ( i.e. the second generation ) ‘‘ Domain Seed,” whilst 
the seed resulting from the latter ( i.e. the third generation ) is known as 
“ Domains Seed Kellahi.” By this means it is hoped that a well-organised 
scheme, to wdiich all the cultivators will have become accustomed, will be 
in good working order by the time that the pure seed types which are being 
bred on the experiment farms by Mendelian methods become available for 
distribution. It is anticipated that in the course of two or three years there 
will be a sufficient supply of such seed to replace the Domains seed at 
present employed in the distribution scheme. — Imperial Institute Bulletin 
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DIFFICULTIES IN FLOWER SHOW 
SCHEDULES. 

REV. W. WILKS. 

Ill 1911 I read a paper on “ DifficultiCvS in Flower Show Schedules/’ 
pointing out errors of £re(iiient occurrence and their remedy. That this 
paper met a need and lias been of some assistance to Horticultural Societies 
is, I think, proved by the fact that whereas formerly I used always to have a 
very heavy correspondence, during the months of July and August especially, 
relating to disputes on points of disagreement in schedules, I now receive 
such letters comparatively rarely. During the last two years I have collected 
a few further errors which have occurred and to which I think it worth 
while to call attention of other Societies, 

1. A dish of fruit — four varieties. 

An exhibitor staged two varieties of apples, one of tomatoes, and one of 
pears. 

It was contended that four varieties of one kind of fruit were meant, but 
the schedule did not say so. Any four varieties of Iriiit, either of the same 
or of different kinds, were probably eligible. 

1 say “probably,” for it is doubtful whether such an exhibit should not 
be disqualitied, as it would consist of four dishes of fruit, and the schedule 
only asks for “a” dish, i.e. one dish containing four varieties. 

la. Another example of the .same error was as follows : — 

Fruit — collection of six varieties, white and black grapes allowed. 

An exhibit of one bunch each of black and white grapes, one dish of 
tigs, one of peaches, one of nectarine ‘Pine Apple,’ and one of nectarine 
‘ Humboldt ’ was disputed on the ground that only one nectarine variety was 
eligible. As a matter of fact, four or even six varieties of nectarines would 
not have disqualitied the exhibit. Varieties were asked for. 1'he schedule 
should have asked for six kinds. 

2. Six stems of different varieties of Sivect Peas. 

The exhibitors were, one and all, staging one stem each of six varieties. 
To do so was quite within the wording of the schedule; or they might have 
staged six stems of each of an unlimited number of different varieties, 
without disqualification. What the Show Committee really intended to ask 
for was “ six vases of different varieties of Sweet Peas, six stems in a vase.” 

3. “ The best collection of Hardy Flowers, Xo duplicate bunches or mixed 

bunches allowed f 

The question arose — Were vars. ‘Tapis blanc,’ ‘Etna,’ 

and ‘Sheriff Ivory,’ to be considered as “duplicate bunches? ” 

No, certainly not. The schedule did not specify one variety of each 
kind, and different \'arieties of one kind cannot be considered duplicates of 
each other. 

4. ''Nine hardy and half hardy annuals — dissimilar,'' 

A dispute arose because one exhibit contained two annual chrysan- 
themums of different colours. 

The term “dissimilar” is one which should have no place in horticulture, 
and it is not recognised by the Royal Horticultural Society. To put the case 
thus: Two men are walking along the road — ^one w’ears a green hat and the 
other a browm. Are they similar or dissimilar? As men they are similar, and 
different hats cannot make them otherwise ; but as sjTecimens of colour or 
r«ineties of clothing they are dissimilar. 
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The vvord is a very bad one to use, and will give endless trouble in a 
schedule. ' Distinct kinds” or “distinct varieties” restrict to narrow limits 
the latitude for misunderstanding. 

5. A class for Sweet Peas “ shown with own folia^ey 

It was contended that the foliage meant was that actually belonging to 
the individual plant from which the flowers themselves were gathered. 

This is not the interpretation for Flow'd* Show purposes. So long as the 
foliage is that of the Sweet Pea (Lafhyrtis odoratus), imd not o{ my other 
Laihyrus or Pisum, the intention of the schedule is met. — Royal Horti- 
cultural Society Journal. 
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MARKET RATES FOR TROPICAL PRODUCTS. 

(From Leu)h & 'Peal's Latest Monthly PricesCurr^ 


ALOES, Socotrine c 
Zanzibar & Hepatic 
ARROWROOT (Natali 
BEES’ WAX Cl 

Zanzibar Yellow 
Eait Indian, bleached 
„ unbleached 

Madagaicar 
OAMPHOR, Japan 
China 

CARDAMOMS, 


Slightly drossy to lair 
jFairtogood 
' Dark to good genuine 
Dark to good palish 
lb. Refined 

cwt- Fair average quality 
Tuticorin;(;iood to fine bold 


per lb. Middling lean 
Malabar, Tellicherry I Good to fine bold 

Calioit Brownish 


Mangalore 
Ceylon, Mysore 
Malabar 
Seeds, £. I & Ceylon 
Ceylon “Long, Wild’ 


i.810a£8l26 
£b 5 a £7 
£.7 h a £826 

1.7 a I 8 
I5i/ 

r9 a 6 

4.8 a >4 
5/9 a 6/3 
3/9d5 3 


I Med Brown to good bold 4 ' a 6 4 


|StnaII fair to fine plump 
I Fair to good 
iPair to good 
Shelly to good 


CASTOR OIL, Calcutta,. iGood'2ndl 
CHILLIES, Zanzibar cwt. < Dull to fine bright 
Japan „ iFair bright small 
CINCHONA BARK. -lb.jCrown. Renewed 

Ceylon i Org. Stem 

|Red Org Stem 

i Renewed 

I Root 

CINNAMON. Ceylon 1 sts. Good to fine quill 
per lb. 2nds. , „ „ 

3rds.; „ .. 

4th$.: „ ,. 

Chips, jFair to fine bold 


CLOVES, Penang 
Amboyna 
Zanzibar 
Madagascar 
Stems 

COFFEE 

Ceylon Plantation cwt. Medium to bold 


Dull to fine bright pkd. 

iDulltofine 

Fair and fine bright 

iFair 

iFair 


Liberian 
COCOA, Ceylon Plant. „ 

Native Estate 
java and Celebes „ 

COLOMBO ROOT .. 
CROTON SEEDS.sifted,. 
CUBEBS .. ., 

GINGER, Bengal, rough „ 
Calicut, Cut A „ 
B&C,. 
Cochin, Rough „ 


iFair to bold 
.'Special Marks 
Red to good 
{Ordinary to red 
I Small to good red 
'Middling to good 
I Dull to fair 
,Ord. stalky to good 
iFair 

Medium to fine bold 
I Small and medium 
jCommon to fine bold 
iSmaliand D’s 


Japan „ lUnsplit 201 

GUM AMMONI ACUM ..{Ord. Blocky to fair clean {40, ^s 


4, a 6'4 
'3,2 a 34 
4 n 4'3 
2|3 a 3,6 nom. 
■3id 

50,' a bO, 

60, a 70 

3}1 d A 7d 
:2d A 6d 
1 1 d a 4ld 
3d a 5:|d 
Uda4d 
l,^ai;9 
1/2 a 1-7 
I/I a I '6 
l/al3 
2d a 4d 
La 1,2 
lOd a lOid 
5;d a6ld 

7d 

2d 

Nominal 
63- a 80.- 
81/ a 88,6 
73/ a 806 
42; a 68/ 

30s a 9Jg 
I5,a22'6 
42'6a476 
130. a 150 
19 

75 a 85 
.35, a 74,. 

22 6 a 27 

, 20 , 


ANIMI, Zanzibar 


Madagascar , 

ARABIC, E.i.«(Aden, 
Turkey sorts , 
Ghatti , 
Kurraehee , 
Madras 
ASSAFCETIDA 

KINO 


72s6d 

Pale and amber, str- srts i£!4 10 a £ 1610/ 

I „ „ little red{£l I a £12 

I Bean and Pea size ditto ;70/a£ll 
iFair to good red sorts |£8 10/ a £ 10 1 Oj 
iMed. and bold glassy sorts £5 10' a £7 5/ 
iFair to good palish {£4 a £8 

! „ red ;£4 a £7 

{Ordinary to good pale |26,' a 32/6 


lb. 


{Sorts to fine pale 
{Reddish to good pale 
{Dark to fine pale 
Clean fr. to gd. almonds 
com. stony to good block 
{Fair to fine bright 


MYRRH, Aden sorts cwt.jMiddling to go^ 


Somali 
OLIBANUM. drop 

pickings 

siftings 

INDIA RUBBER ‘ 

Ceylon, Straits, 

Malay Straits, etc. 


jG^ to fine while 
{Middling to fair 
!Lw to good pale 
. .. iSlIghtly foul to fine 
Ib. / Fine Para smoked sheets 
Crepe ordinary to fine 
„■< Fine Block 
„ j Scrap fair to fine 


Riaioon 


37; a 57-6 
17: a 27/ 

22/6 a 32, '6 nom, 
,20; a 30^ nom 
i£6a£6l0,/ 

408 a £5 
i6da 1/5 
,‘57/6 a 67/6 
528 6d 8 35s 
‘45s a 50s 
:35s a 4()s 
1 5,/ a 27/6 
I8sa25s 
2-4 
2'2l 
'2'4l 

{1/8 a 1/9 


T" 

j QUALITY. 

1 Quotations. 



QUALITY. 

. -Fair to fine 

{40; a 5()‘ 

INDIA RUBBER 

lb. 

. ! 

Common to good 

40: a 70/ 

Borneo 


Common to good {' 

{Fair to fine 

5d 

Java 

Penang 

iGood to fine red | 

. Cow white lo orime red 1 


QUOTATIONS 


Mozamhic]U( 


Nyassaland 

Madagascar 


, New Guinea 
INDIGO, E I. Bengal 


per lb 

ava 

iombay 

{NUTMEGS.- -- 

Singapore & Penang 


,.-1/6 

i9dar4 
I, '9a 21 
1/982 
!l/9a2 


iSausage, fnir to Rood 
-Fair to fine b..ll ..v 

Ft to line pinky 8t white |r4 a 1/6 
Majung I & h!.k coated 11/ a 1/2 
NigRera, low to gabd |1M a 16 

Ordinary to fine ball ,1 .A' v, 

.Shipping mid logd- violet i3s 3da >s Pd 
Consuming mid. to gd- |28 9d a 3s 2d 
■Ordinary to middling 
Mid. to good Kurpah 
{Low to ordinary 
.. {Mid. to fine Madras 
{MACE, Bombay & Penat.j {Pale reddish to fine 
" Ordinary to fair 

I „ „ good pale 

;Wild 
lb. 

„ '64'8 to 57's 

8(Vs 
{llO’s 


12s 4d a 2s 9d 
its lid a 2s 5d 
!is6dals9d 
jl/Ila2/9 

12/4 a 2/6 
|2/a2/2 
2/ I a 2/4 


I9ida 

17|d 

6|d 


10^ 


{NUTS, ARECA cwt.:Ordinary to fair fresh 
[NUX VOMICA, Cochin Ordinary to good 

per cwt. Bengal „ „ 

Madras „ ., 

|01L OF ANISEED lb iFair mnchaniahle 

CASSIA According to analysis 

LEMONGRASS oz. Good flavour colour 

NUTMEG „ 'Dingy to white 

CINNAMON „ Ordinary to fair sweet 

_ CITRONELLE lb. {Bright & good flavour 

toRCHELLAWEED-cwii 


Ceylon 
Madagascar 
Zanzibar 
{PEPPER -(Black) lb. 

Allcppy & Tellicherry 

Ceylon 

Singapore, 

Acheen & W. C. I’enaiig 
(White) Singapore 
Siam 
Penang 

, Muntok 

{RHUBARB, Shenzi ., 

Canton 
High Dried., 


Fair 

Fair 

iFair 


1 7/6 a 20 
113/6 a 13 
112/ 

12 a 13 .' 

5 2 

28a2ll 

2 Id 

lida |.'','d 
4d a Is 5d 
l/6i 

1106 

- 10/6 

:i«,6 


ihVii 

I Fair to fine hold heavy 
iFair 

'Dull to fine 
Fair to fine 
{Fair 
Fair 
Fair 

{Ordinary to good 
{Ordinary to good 
{Fair to fine flat 
Dark to fair round 

[SAGO, PEARL, large-cwll Fair to fine 
medium . j „ 
small 

Flour .. Good pinky lo white 

jSEEDLAC cwl. iOi dinary to gd. soluble 

jSENNA, Tinnevelly lb.!(jood to fine bold green 
Fair greenish 


ISHELLS. 


M.o’ PEARL - 
Egyptian cwt. 
Bombay „ 
Mergui 
Manilla .. 
Banda „ 
Green Snail,, 
Japan Ear 


TAMARINDS. Calcutta.. 

per cwt, Madras 
TORTOISESHELL- 
Zanzibar 8t Bombay lb. 

TURMERIC, Bengal cwt. 

Madras „ 
Do. ,. 
Cochin 


Plantation !|/I0 

Fair 1 1 to ord. red No. 1 . 1/3 a l /6 
1/2 at/4 


,3d 

,5d a 5rtd 

4^d 

5da5),d 
Hid a 8|d 
8id 
7ild 
9d 

2; a 4 
lll)a.4'6 
lldal/i 
9da lOd 
;18' 

;I6- 

{13/ a 14/ 

>10/ all/ 

■65/ a 75/ 
.5da8id 
;3da4id 

{Common specky 6c small j I i d a 2id 

{Small to bold 72/6 a £6 

i .. (85/ a £6 10/ 

Chicken to bold {£8 12/6 a £145 

IFair to good £7 17/6a 13 10 

{.Sorts 30, nom. 

j Small to largo 70,' a 85/ 

Trimmed selecled small 

to bold 47/ a £5 15 
;Mid to fine bl'k not stony 14,' a ]5' 


IVANILLOES- 
Mauritius 
Madagascar 
Seychelles 
VERMILLION 


lb. 

.) Ists. 
.^2nds. 

.J 3rds. 
lbs. 


jlrderior to good 

i 

{Small to bedd 

Pickings 

Fair 

Finger fair to fine bold 
Bulbs „ „ (bright 

Finger fair 
Bulbs „ 


WAX Japan, squares cwt. 


)6/ a 10. 

12/ a 26/ 
6/6 a 19/ 
12-/ a 13/ 
14/ a 16/ 
12/ a 13/ 
13/ nom. 
II/6al2/ 


Gd. crystallized 3ia 8i in. !9/6a 15/ 
Foxy & reddish Sia „ !9/ a 12/ 
Lean and iitferior {9/ a 9/6 

Tine, pure, bright ‘2/7 

white hard j4/i6 
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THE WAR. 



That the immediate effect of the war upon the planting 
industry will be one of depression seems inevitable from the 
fact that the purchasing power of at least two continental countries, 
namely Germany and Austro-Hungary, whose markets have 
hitherto taken a large proportion of our produce, must suffer 
diminution from the ruin, partial or complete, which will in all 
probability overtake many commercial firms, manufacturers, 
bankers and ship-owners within them owing to the cessation 
during the war of most of their foreign trade. A diminished 
purchasing power involves reduced consumption and demand 
witli consequent lower prices. The diversion of trade to other 
countries, which no doubt will take place to a targe extent, 
will not in our belief sufticc to neutralize the effect of the 
crippling of the markets of a hundred and twenty millions of 
some of the world’s most industrial peoples. The drain of the 
war may be expected to have its effect also upon the 
purchasing power of the Allies, at least for a short time. 

Cane sugar will probably prove a notable exception to other 
tropical products and enjoy good prices what time the con- 
tinental beet fields lie fallow'. Dye stuffs may also experience a 
spurt till British manufacturers can arrange to supply synthetic- 
dyes hitherto largely manufactured in Germany. 

With the waste of war repaired a revival will no doubt 
set in. The burden of armaments will be relieved and millions 
of pounds now expended in the production of w'^eapons of war will 
be released for the arts of peace. Some of those millions wdll 
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certainly come our way, and happily few of our products are re- 
quired in the manufacture of war material. The war has revealed 
in a significant manner how completely dependent we seem to be, 
almost from day to day, upon the European manufacturer with 
regard to many of our products, such as copra, which cannot be 
stored for long. Again, we have not yet succeeded in producing 
a staple food for man or beast in temperate climes, and conse- 
quently the tropics have been unable to come forward with offers 
of food for the troops. We have a great number of cereals and 
pulses, but they are all raised by manual labour and therefore 
cannot very well compete with farm crops handled by machinery 
from first to last. 

A correspondent, Mk. K. Bandara Bkddewela, in applying 
for some slips of cluster sweet potatoes for distribution among poor 
villagers whom he is inducing to raise further food supplies, points 
out the importance of the people raising quickly yielding food 
stuffs as a provision against unemployment which already is 
beginning to be felt. Members of the Ceylon Agricultural 
Society will, it is hoped, follow our correspondent’s example and 
make it their special task to encourage their poorer neighbours 
to plant up their gardens with sweet potatoes, yams, manioc, 
Indian corn, peas and beans, pumpkins, millet and other food 
products. It is a direction in which each member can serve his 
country and the Empire. If seed is required members could 
inform instructors, who are devoting special attention to this 
subject, or apply direct to the Society, which will obtain 
it for them at cost price. When the paddy crop now 
being sown comes to be harvested members should make a 
special point of impressing upon cultivators the importance of 
laying by their seed paddy and not touching it whatever may 
occur. Co-operative Credit Societies have a great opportunity here 
of proving their value to the country by looking after the interests 
of their members in the matter of seed and encouraging them to 
be provident and plant their gardens. 

We will conclude with a word about ourselves. Advertise- 
ments of enemy subjects are discontinued, and we can no longer 
circulate the Tropical Agriculturist in enemy countries. 
This means a serious falling off of revenue which we are meeting 
by cutting down the size of the Journal by two folios ( 16 pages). 
We ask the indulgence of our readers till good times come again. 

R. N. L. 
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RUBBER. 



PLANTATION RUBBER FROM A MANU- 
FACTURER’S POINT OF VIEW. 

W. A. WILLIAMS. 

So much has been written and expressed upon the uses of plantation 
rubber in the manufacturing industry, that practically nothinj^ remains upon 
whicli to ^;ive an opinion. The points, for and against, have been expounded 
until both planters and manufacturers know the arji^uments off by heart. 

The only excuse I have to offer for bringing forward the subject is, that 
the use of plantation rubber is of paramount importance to both planters and 
manufacturers, and the exhibition is a fitting opportunity for pointing out, to 
our friends the planters, the experience gained by using large t]uantities, 
especially during the last few years, and for making suggestions which, in my 
opinion, will foster the employment of still larger (juantities in future. 

In the employment of plantation rubber in the factory the manufacturer 
has, first of all, to settle upon the class of rubber he will use, and on 
this heading alone much difference of opinion has existed. To my mind the 
adoption of an unsuitable class has, in many cases, been the cause of complaint 
and condemnation of plantation rubber. 

It is to be understood that only lirst ciuality latex is entering into con- 
sideration, and at the outset the user has to decide as to whether he will use : 

1. Unsinokcd biscuit or sheet. 

2. Smoked biscuit or sheet. 

3. Creped rubber. 

My experience of the above is that for all round results the unsmoked 
biscuit, or sheet, is to be recommended for the reasons that, for average 
strengtli and uniformity, it is as good as smoked, and for strength it is, 
undoubtedly, superior to crepe. 

The disadvantages of smoked are : 

1. Increased washing and drying loss, 

2. Increased resin content, 

the latter being especially undesirable when manufacturing against specifi- 
cation. 

The usual method of preparation of smoked sheet, producing as it does 
a lubber with merely a surface smoking, is one which it is difficult to under- 
stand should recommend itself to manufacturers, and it appeals to reason that, 
where the smoking operation is only superficial, little if any advantage can be 
obtained by subjecting the coagulated rubber to this process. If smoked 
rubber is to offer any advantage in the manufacturing industry, I am confi- 
dent this can only be obtained by the smoking process being so arranged 
that the product is uniformly treated throughout. Then it is possible that 
smoked plantation might off'er some additional advantages in the manufac- 
turing industry. At present my experience is that there is nothing to gain by 
adopting this grade. 
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On the question of crepe, I am afraid the planters have sacrificed every 
thin^ to appearance, the whole object, apparently, bein}^ to obtain a nicely 
finished product. It is obvious that no advantai^e is to be j^ained by having 
the nerve destroyed by the creping rollers, which must, inevitably, be the 
result of this process. The manufacturer is not interested in the pretty 
appearance of the rubber as delivered to his factory. What he wants are 
results in his manufactured products — strength and reliability. Further, my 
experience is that, with the use of creped rubbers, vulcanisation difficulties 
are greatly increased. Their use has been, I fancy, the cause of many adverse 
comments upon the employment of plantation rubber generally. 

I think it will be recognised that the quality of rubber cannot be judged 
by appearance, or the value for manufacture by hand-pulling. Samples 
which, if judged by these tests, would be considered superior to those of 
spotty appearance and general bad colour, have, on manufacture, proved to 
be much inferior ; so why should so much thought be expended upon obtain- 
ing a pretty appearance, which is of no interest whatsoever to the 
manufacturer ? 

When the class of plantation rubber is fixed on, unfortunately our difti- 
culties of manufacture are not disposed of, but, perhaps, the greatest diffi- 
culty of all has now to be faced, namely, its variability ; and although, as 
stated above, I consider unsinoked biscuit, or sheet, to be the most desirable 
all round, this question of variability enters into all classes of plantation 
rubber. Owing to this variation its successful manufacture can only be accom- 
plished by oi'ganising strict scientific control in the factory. 

The practice in operation at the works of The North British Rubber 
Company, Ltd., is the careful testing, by the laboratories of all deliveries 
before the crude enters into manufacture, by which means any necessary 
assortment is made. 

The properties of the crude rubber coming forward to the manufacturing 
departments are so indicated in advance, and one of the greatest dilliculties 
ill the employment of this grade of rubber is adjusted, namely, that of 
vulcanisation. 

My experience is that, outside all questions of strength, the question of 
tht* vulcanising pioperties of plantation rubber is the greatest trouble the 
manufacturer has to face. Without efficient control, faulty vulcanisation un- 
doubtedly will be responsible for much loss of time and money. These 
troubles, in factories where scientific control is not thoroughly organised, may 
be sufficient to condemn the use of this grade entirely. 

It is, therefore, to the interest of the plantation industry, just as much as 
to that of the manufacturer, to have these troubles — if not entirely eliminated, 
which is, perhaps, impossible — at least reduced to a minimum, and thus bring 
about a condition of affairs which cannot be said to exist at present. 

One appreciates the fact that some factors which possibly iiiBuence this 
are outside the control of the estate management, such as the variation of 
climate and soil, and, at the present time, the age of trees ; but, on the other 
hand, much is under control, namely, the method of tapping and coagulation. 
These are matters quite outside the writer’s province and experience, as to 
the best methods to be adopted, but are so crucial to the industry that I 
believe advice, and steps, will be taken to obtain uniformity of method on the 
estates, so far as is practicable. 
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It is to be hoped that any experimental work taken in hand by the 
plantation industry will be conducted conjointly with the manufacturers, as 
the best and ciuickest results, and the placinjf on the market of a plantation 
rubber most suitable for consumption are only to be achieved by workin)^ 
together, and not as two separate industries. 

Our interests are in common and not antaj^ionistic, the object bein^^ the 
production of a plantation rubber whicli will j^ive uniform results in the 
factory, and reliability in use, thereby ensurin^^ j^rcater conhdence in the 
employment of this ^rade of rubber, and conseciuent j^reater consumption. — 
Handbook, 1914 Rubber Exhibition. 


RUBBER AT GANGORUWA. 


The Tephrosia Candida in both the hill-side and hill-top plantations 
of Hevea is beini.f cut and mulched to the trees to carry them throui.$h dry 
September. This is the fifth cuttinj^i since June 1913, when the seed wa^ 
sown 2x2 feet, 6 lb. per acre. It was last cut on June 9th and is now 
2l feet hiijjh, and is bein^ cut back to one foot from the ^^round, i.c., it 
should be cut every 10 weeks at most or it becomes too woody - -increasinii 
the labour of cuttini^, tearing the stems, and bein^ bulky to mulch. A piece 
of 50 yards square has yielded 3,285 lb. of i^rcen stuff. 

All the supplies are coming on well. 

Plots 73 — 76 of youni^ Hevea have been thoron^Thly cleaned and disc- 
harrowed, the trees beinji^ well mulched with Crotalaria and junj^le ^reen 
stuff. The bank of this plot by the main road has been levelled and turfed. 

Plot 140 B, the rephrosia Candida not having germinated well, 
Leuc.'ena glauca has been sown from frc.shly-gathered seed which germi- 
nates at once. An experiment is being carried out on the germinating 
periods of Leuc;ena glauca. — ProciRESs Report, P^xperiment Station, 
Pekadeniya. 


THE RATIONALE OF RUBBER GOODS 
MANUFACTURE. 

DR. JOSEPH TORREY. 

The one word the public knows is “ rubber,” and the term “ pure 
rubber ” flits airily in and out in a way that indicates, pretty clearly, the 
general belief that rubber goods should consist of rubber and little or 
nothing else. The frequent mention ot “ percentage of rubber ” indicates 
a prevalent belief that the merit of goods is proportional to the rubber they 
contain. It will, therefore, be both interesting and profitable to take a 
survey of the facts underlying modern rubber goods manufacture. 

First of all, rubber is one of those substances whose commercial useful- 
ness is very largely determined by the presence in it of certain foreign 
substances or “ impurities.” It is pretty well understood that all rubber 
goods have to be vulcanised, and that, without vulcanisation, rubber good.s 
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would be of no use. Now, it is very doubtful, in the li^^ht of recent in- 
vest ij^^at ions, whether absolutely pure rubber will vulcanise in a manner 
which would meet requirements. Certain it is that the further the purilica- 
tion is pushed, the more slu^igish the vulcanisation becomes. 

All natural rubbers contain resinoid bodies in varying amounts, together 
with small quantities of nitrogenous bodies known as prolcids, and it is 
certain that these substances, even in the very small amounts present, have 
a very great iniiuence in determining the fundamental and essential pro- 
perties which make rubber commercially useful. Here, then, we have cjuite 
a close parallel with iron. 

Coming now to the manufacture of rubber goods, w^e encounter a some- 
what similar order of facts. It is not at all practicable to make goods from 
nothing but vulcanised rubber, no matter what may be the price of it. It 
might be practicable in, sa^', ten per cent, of them, i.e., in some special 
cases w’here all that is reciuired is a very high degree of extensibility and 
elasticity, as in rubber bands, “ dental dam,’^ etc., but the great bulk of 
rubber goods are subjected to far more severe conditions of service and 
must be equipped to meet them. They must resist strain, shock, w^ear, 
identation, etc. It may be, also, that there are conditions of service wdiich 
are constantly tending to deteriorate and wear out the resisting power. In 
a cycle or motor tyre we have the air pressure and the strong heating action 
that shows itself when a tyre is run at high speed. In case of hose we may 
have the effect of steam, hot or cold w^ater, or even acid or alkaline solutions. 
Oils or greases are another source of danger, and last, but not least, we 
have the insidious action of rain, wind and sunlight. 

Rubber by itself, even though vulcanised, is poorly equipped for such 
an ordeal. It must be properly armoured and strengthened for its tasks — 
and this is accomplished by mixing with it certain substances, mostly 
arrived at through experience. 

Let us see w4iat some of these are and how they are used. 

, First in order come certain substances which tend to increase strength 
and resilience. Oxide of zinc is the most conspicuous of these, though 
in these days hlhopone, which is a mixture of zinc sulphide and barium 
sulphate, is more common. Calcined magnesia has the same effect, and, 
what is fully as important, all these tend to make the vulcanising process 
proceed more promptly and sharply. In a great many cases — notably that 
where the goods are vulcanised in a press mould — this is a very important 
point, for it tends to insure sound goods and save time as w^ell. Small 
quantities of lime, litharge or white lead are sometimes added to accelerate 
the vulcanisation. 

At this point it is worth noting that the addition of these various 
mineral powders to the rubber w^as not originally done with the idea of 
making it stronger or more elastic. The practice is older than the vulcanis- 
ing process, and the object was to make the rubber less sticky. After the 
discoveiy of vulcani.sation this necessity did not exist, for vulcanised rubber 
is not sticky ; but it soon appeared tliat the mineral pow'ders had very 
decided effects upon the vulcanised product and, moreover, as the price of 
rubber advanced, the cheapening effect of these additions began to be of 
importance. It is quite a common belief, on the part of the non-teclinical 
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public, that tlic main object of these additions is to cheapen the product, 
but this is a ^^reat mistake. No matter how cheap rubber may becona; in 
the future, it will always be necessary to pursue, practically, the methods 
we do at present, if the j^oods manufactured are to be of any service. 

The same necessity exists for the addition of a second i^roup of sub- 
stances, which act as protectors against atmospheric agencies — sun, wind, 
rain, etc. — or perhaps aj^ainst water, either cold or hot. steam or even acids 
or alkalies. As examples where this kind of protection is required may be 
cited ^^arden hose, pump valves, packinj^, steam or water hose, air-brake 
hose and hose used in chemical works. In j^cneral, too, any article that 
has an out-of-door life must be fortified, as perfectly as possible, aj^^ainst that 
most insidious foe of rubber j^oods — sunlight. 

The idea involved here is nothiuj^ peculiar to the rubber industi y. 
We impregnate wood with creosote, oil and other substances because it 
protects the wood aj^ainst decay and keeps worms at bav. We imjire^nate 
rope with tar to make it stand weather better. Leather is doubly fortilied — 
lirst by the tannin process, which bears about the .same relation to the 
leather business that vulcanisation does to the rubber business — that is, in 
its commandinj^ importance. The tanned leather is further protected by 
impregnation with oil. 

In case of rubber we select out protectors with regard to the kind of 
protection needed. The best principle to go on in protecting against the 
action of water is to render the valve, or hose tube, as nearly waterproof as 
possible. F*eople are accustomed to regard rubber as being waterproof itself, 
but there is no denying that it is penetrated by water when it is long in 
contact with it, and it is certain that, by mixing with it small tinantities of 
snb.stances which tend to resist water — such as heavy tar, or petroleum jelly 
(vaseline) — the goods resist water much better. It is, of course, important 
that good judgment be used botli as to the (|uality and the quantity of the 
oils or tars used. 

Sometimes, on the other hand, it is necessary to fortify our iinished ai ticle 
against the action of oil. In this case it is necessary to incorporate some 
substance that tends to resist oil. Glycerine is often used for this purpose, 
but usually not alone. It is rubbed up with lead oxide, or zinc oxide, when 
it forms a plastic soap, which is then worked into the rubber mixing before 
it is vulcanised. 

When the object is to resist the action of acids, wc have two possible 
methods: we may either try to make the mixing waterproof (since most 
acids are in water solution ) or we may incorporate some mineral powder 
which is not acted upon by acids, trusting to the rubber being “ covered ” or 
protected by the acid-proof powder. Often it is well to combine the two 
methods. 

Articles that have to stand not only wear, distortion, shock, etc., but the 
action of atmospheric agencies as well, present a very difficult problem. The 
thing to be guarded against here is oxidation — to which rubber is com- 
paratively sensitive. We begin by trying to arrange matters so that what- 
ever action there is shall be confined to the outer surface of the article, and 
thus produce the minimum of effect. Great care is taken with the 
vulcanisation for the following reason : As has already been explained. 
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vulcanisation consists in adding mixiiij^ a determined quantity (a few 
per cent.) of sulphur, and heatin^^ to the appropriate temperature for a certain 
time, known by experience, to produce the desired result. Now, part of the 
sulphur remains in the mixin<f unchanged after the heating, and when the 
article is exposed to the weather for a while the “free sulphur at the outer 
surface is gradually eliminated, partly mechanically and partly chemically. 
Then a sort of diffusion of “ free sulphur from the interior to the surface 
takes place, and on reaching the surface it is eliminated as before. The 
result of this gradual elimination is that the article is left porous, i.e., minute 
cavities exist where the sulphur was, and these present just so much more 
surface for the action of oxidising agencies. We endeavour to meet this 
difficulty by so vulcanising tliat the smallest possible amount of free sulphur 
is left after the vulcanisation. Then again, mineral powders which are not 
oxidisable, and some of the less oxidisable oils, or waxes, are useful in the 
same way as in cases already discussed. 

This problem of durability, however, is very difficult at best so long as 
we coniine ourselves to the use of rubber and such substances as have been 
mentioned. 

The so-called “ reclaimed rubbers*' are exceedingly useful here. 

Ihe name by which these products are known is misleading, and the 
same is true of the alternative terms “recovered rubber*’ ‘regenerated 
rubber,” etc. They arc misleading because there is no process known to-day 
by which pure unmixed rubber is recovered from “waste rubber ” or “ scrap 
rubber ” by which is meant either factory scrap or goods which have been 
thrown aside sometimes on account of defective manufacture, sometimes 
because they have worn out in service, and sometimes on account of accident 
or injury which has rendered them unlit for further service. 

The quantity of scrap rubber accumulated during the year is very large. 
There is no way of determining it exactly at present. 

For many years attempts have been made to render it available for use 
in the manufacture of new goods, with very satisfactory results. The 
processes are very simple. Whatever canvas or fabric the goods may contain 
is first eliminated, sometimes mechanically, sometimes chemically. Next, the 
“ free sulphur ” is dissolved out, usually by the action of hot caustric soda, and 
the product, which represents the mixing originally used in manufacture, is 
washed, dried and carefully milled. If the process is skilfully conducted, 
the product shows a very large percentage of its original merit and can be 
vulcanised as easily as it was in the first instance. The especial feature of 
these products is their great power of resisting atmospheric influences. 
There is no mixing made from pure rubber, and the usual mineral additions, 
which can approach a good reclaimed rubber when the conditions of service 
require long periods of exposure to sun, wind and rain, in addition to this 
usual service wear and tear. 

Last of all come a curious class of materials known as the “rubber sub- 
stitutes” — another unfortunate term. Their existence depends upon the 
fact that certain vegetable oils, when boiled with sulphur, or when mixed 
with chloride of sulphur, show a species of vulcanisation and are converted 
into a more or less elastic jelly. Their use has often been made the subject 
of severe criticism, and there is no doubt that they rcciuire a degree of 
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intellif^ence and skill in their use which is often lacking. Nevertheless, the 
enormous quantities that are used, durini;^ the year, show that they have a 
held of usefulness, and those vvlio have had the best opportunities for 
observing their behaviour know that, when intelligently used — they are not 
only unobjectionable but useful. 

Nothini;^ has been said thus far about the various pi^^ments used to impart 
to rubber ^oods the colours which a not very discriminatiiiji^ public demands. 
It would be better if no coloiirinj.i was ever done, but it is and probably will 
be for some time. Details are of little interest here. The colonrin^^ matters 
are usually coloured powders ot such a nature that the colour is not altered by 
the vulcanisation process. 

To sum up : — 

1. Rubber ^^oods contain a lai^e percenta^^e of materials other than 
rubber. 

These materials, bein^ almost always cheaper than rubber, tend to make 
the product cheaper, but this is not the whole object of usin^ them. 

3. Some thini^s are added because they enable the vulcanised product to 
stand mechanical strain, shock or wear more efficiently. 

4. Others are added because they constitute a species of protective 
armour, enablin.^ the product to endure special chemical action to which it 
may be exposed in service, or to resist deteriorating^ iniluence of outdoor 
service, i.e., wind, rain and sunlitiht. — Handbook of the 1914 R(’bbek 
Exhibition. 

INTERNATIONAL RUBBER AND ALLIED 
PRODUCTS EXHIBITION. 

This Exhibition was opened on June 24th last at the Agricultural Hall, 
London, and was attended by the Director of A^jriculture. as Commissioner 
for Ceylon, and a goodly number of visitors from the Island, who were wel- 
comed by the President of the Exhibition, SiK Henry Blake, who, it may be 
mentioned incidentally, is the founder of the Ceylon Agricultural Society. 

The Society contributed a sum of Rs. 250/- towards the expenses, and the 
exhibits from Ceylon consisted chiclly of rubber, coconut products, spices and 
fibres. Reports so far received indicate that the Colony occupied a hij^h place 
amon^ the fifty-four Governments that took part in this international display, 
and that its produce secured a number of well-merited awards. 

C. A. S. REPORT. 


ERRATA. 

In last issue on pa^^e 201, Moryn^a kocni^ii should be Munaya koan)^it\ 
and on pai^e 233 for Triclwsanlhies read Trkhosanlhes, for Desk ecu: Dashcen, 
for Golocasia: Coloaisui, and for Pcnnisoltim: Pennisetum. 
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COCONUTS. 



THE TREATMENT AND MANURING OF 
THE COCONUT PALM. 

M. KELWAY BAMBER. 

(Continued jtom f)nj^e 195) 

APPLICATION OF MANURES. 

This is usually clone by cli^^ing circular shallow trenches round the 
palms, forking the manure into the trench and covering with soil. The 
distance of the trench from the palm varies, some putting the manure at 
3 feet — 4 feet or even closer, and others up to 10 feet— 12 feet. 

It is generally believed that most absorbent rootlets are to be found 
where the drip of rain water from the leaves would fall on the soil. In the 
case of the coconut palm much of the rain that falls on the top upright leaves 
is directed inwards to the crown and runs down the stem. As a constant 
supply of moisture is essential for the solution of the manure, and most of the 
absorption is from the root extremities about 8 feet to 12 feet would 
be the best distance for large well grown palms. For >x) mg palms and 
those of stunted growth, a closer application is advisable, from 3 feet to 4 
feet gradually increasing the distance as the palms increase in vigour and the 
spread of leaf becomes greater. An experiment with a 7 year old palm 
with a large proportion of upright leaves showed that 97 per cent, of the rain 
ran down the stem, 0’3 per cent, from 3 feet— 6 feet, and 27 per cent, from 
8 feet to 12 feet from the stem. 

For the improvement of a backward estate which has been more or less 
neglected for years, it is advisable before manuring thoroughly to plough or 
cultivate the whole soil, or large circles round the palms, burning all refuse 
dead leaves, etc , and spreading the ash over the loosened soil. A few 
months later when the palms have begun to form fresh rootlet, manure 
should be applied in six inch deep trenches at 3 feet to 6 feet from the stems 
and forked in with any decaying weeds cheddy or available organic matter, 
and the trench tilled with soil. 

All coconut husks and newly fallen leaves should be laid over this 
forked area to retain moisture round the manure and so encourage root 
growth into it. 

On most estates the amount of organic matter available for mulching 
purposes is comparatively small, and humus can only be added in quantity by 
growing a green manure. For this purpose there are several suitable plants 
including two or three varieties of Tephrosia and Crotalaria. The Tephrosia 
commonly found in the Low-country generally and on several estates are 
Tephrosia purpurea (Pila) with straight and narrow^ pods, and another 
variety with curved hairy pods, also a creeping variety which is to be found 
in the North-Central Province. Either of these grow freely forming small 
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bushy plants about 18 in. hi^h, the leaves being very rich in nitrogen con- 
taining about 2’5 per cent, on the dry material, and as a rule the seed can be 
collected with \ery little trouble and expense. An important variety is 
Tephrosia Candida, which is larger and more robust, giving as much as 
40 to 50 tons of green material annually for 3 or 4 years. It grows well on 
rubber and tea estates, and is now being tried on the sandy and cabooky soils 
of coconut estates. Crotalaria striata and incana also Cajanus indicus or the 
Pigeon pea are also very useful, the latter supplying a certain amount of 
fodder for cattle and an edible grain. 

Such green manures should be sown in from 2 feet to 5 feet wide rows 
between the palms, and when 4 feet to 5 feet high, the plants should be cut 
across at 15 in. and the material mulched over the forked ring where the 
manure has been applied. The leguminous green manures average 0*86 
per cent, of nitrogen on the fresh plant, a ton containing 19^ lb. of nitrogen, 
and many tons can be grown per acre. 

A well grown green m inure plot should supply far more nitrogen than 
the palms require annually : but while growing they absorb a large amount of 
mineral matter, especially lime, potash, and phosphoric acid from the soil, 
and therefore are competing with the palms. This is given back when the 
green material decays, and reverts to humus, but it is advisable to apply 
additional phosphoric acid and potash when a green manure is being grown. 

The effect of green mainires is permanently to improve the soil con- 
ditions for bacterial growth, and to enhance the effect of artilicial manures by 
increasing the humus and water retaining power of the soil. On sloping soils 
they also greatly assist in preventing wash of surface soil. 

Ck)od drainage is essential for all soils, but the presence of ample 
moisture is of more importance even than manure, as no amount of the latter 
can counteract the immediate and after effects of a long drought. It is 
estimated that a well grown palm transpires through the leaves about 
2,235 gallons or practically 10 tons annually; allowing for 70 palms per acre, 
this e(iuals about 700 tons, or the eiiuivalent of 7 inches of rainfall per acre. 
Every planter knows the heavy fall of immature nuts that succeeds a drought, 
especially after the first shower of rain, and the loss in crop that results. 

Any practical means of preventing this loss by irrigation, dry farming, 
and increasing the humus would materially increavse the >'ields per acre. 
Irrigation is in many cases out of the question, but much may be done by dry 
farming and increasing the humus. In the Peradeniya experiments, 
ploughing the soil twice annually had a very marked effect on the old palms, 
and the younger palms were also greatly benefited by stirring the soil monthly 
with a disc harrow. At Maha-illuppalama in the dry zone the effect is even 
more marked, the growth of the palms being very line as the results of the 
cultivation with disc harrows. These latter experiments have demonstrated 
the value of irrigable land in the N.C.P. for coconut cultivation and show 
that far less water is required than for paddy, when a thorough system of 
surface cultivation is adopted. 

In all the districts where rainfall is deheient stirring the surface soil 
should be done at the beginning of the dry weather to form a loose mulch, 
which will prevent evaporation of the subsoil moisture. This together with 
mulching of the manured rings will greatly assist the palm in withstanding 
drought, but the treatment must be continued over several years. 
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Much useful work has already been done in the manuring of coconuts by 
private owners and others, and the manure merchants have f^reatly assisted 
proprietors l^y the excellent booklets published on the composition and value 
of certain manures, and the results of manurin^ti already obtained. It is 
unnecessary to enumerate all the manures that are now available for cocenut 
cultivation, as most of them are well known to you, but a few words as to 
their properties and suitability for various soils may be advisable. 

The chief phosphatic manures employed are Bones, steamed or f^round. 
Basic sla^i ^ind superphosphates. Steamed and ordinary bones contain at 
least 3 per cent, nitrogen and 22 per cent, phosphoric acid, ecpial to 
48 per cent, phosphate of lime. They decompose slowly in the soil, but the 
successful results obtained from their use show that coconut roots attack them 
rapidly. There is no fear of loss of phosphoric acid by their use. 

Jhisic Sliif! has no nitroj.{en, but contains 15*20 per cent, of free lime and 
20 per cent, of phosphoric acid in a form easily available to the palms. It can 
he used with advanta|»e in soils poor in lime and phosphoric acid, especially 
in conjunction with <freen manurin^i. On pure sands without f^reen manures, 
the lime would be better applied as j^round coral lime. 

Superphosphate consists of bone or other phosphates which have been 
treated with sulphuric acid to render the phosphoric acid soluble. Ordinary 
superphosphate contains no nitro^ien, but 18 per cent, phosphoric acid and a 
)4ood proportion of sulphate of lime, which as 1 have said, may be of special 
value to the j^rowth of the palm. It is suitable for application to all the soils, 
but when poor in lime, they should receive an application of ground or slaked 
coral lime previous to the manuring. 

Of the potash salts, the muriate contains 58 per cent, pure potash, 
compared with 50 per cent, in the sulphate, both costing the same. PV)!' soils 
poor in sulphuric acid, and most of them are, tlie sulphate is probably better. 
It is soluble in water and after rain would soon be diffused throuf^hout the soil. 

Kainit is another potash salt frequently employed. It contains only 
12 per cent, potash, but a considerable amount of salt and some magnesium 
salts. These are very hyjL^roscopic and are thouj^ht to assist in absorption of 
atmospheric moisture durin ^4 a dry period. A pound of potash costs 50 per 
cent, more than the potash in the muriate or sulphate. 

If mixed with basic slaj^ as is commonly done, it should be applied at 
once, or kept in a dry place, otherwise the slaR will set like cement and be 
rendered useless. 

NITROGENOUS MANURES. 

The.se consist of the or|;5anic manures such as cakes, blood, and fish, and 
for this reason are valuable on soils poor in humus. The nitrogen is 
insoluble in water, but as the manures decompose, it is gradually converted 
into ammonia and nitric acid which combines with lime, and can then be 
absorbed by the roots, chiefly as nitrate of lime. 

The cost of nitrogen per pound varies, but Groundnut Cake is the 
cheaper at 70 cts. and Kape Cake the most expensive at 92 cents. 

Blood Meals contain from 11 to 12i per cent, of nitrogen and are more 
rapidly decomposed than cakes, but the pound of nitrogen costs more than 
in Groundnut Cake. 
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The Nitrates are all very soluble in water and have to he used with 
caution. They should not be applied during or just before the wet season, 
otherwise some loss is bound to result, but a certain amount can freciueiitly 
be employed in mixtures with advantage. The cheapest source of nilro)^en 
available at present is in Nitrolim, which is a manure formed from the 
nitrogen of the air. It contains from 20 to 24 per cent, of free lime and 
18 per cent, of nitro^^en, and has a stronjjly alkaline reaction like basic slaj^, 
making it very suitable for acid soils. It has been very successfully employed 
for tea and rubber. For coconuts there is no reason why it should not be 
etiually valuable especially on estates where green manuring is carried out 
systematically. It cannot be used in mixtures containing blood meal or 
ammonia salts, unless added just before application. 

1 have not gone into the details of various mixtures suitable for manures, 
as so much depends on the soil, local climatic conditions, and the condition 
of the palms when manuring is to be undertaken. Manuring may not alwaxs 
be necessary, and in some cases would be distinctly wasteful unless eflicicnt 
drainage, and cultivation of the soil is done prior to the application. 

The main points to be borne in mind when manuring Coconuts are tirst 
to apply a manure suitable to the soil requirements, and of a composition that 
wull encourage a healthy and vigorous leaf and root development. Then when 
this is accomplished to apply a manure richer in potash and phosphoric acid 
to further encourage fruit production and of a superior quality. Thirdly to 
apply the manure at sufficiently short intervals to insure continuous growth 
and minimise the effect of drought on yield and cpiality of the nut. Samples 
of copra from manured and unmanured palms have been show n me w hich 
clearly demonstrate the benelicial effects of manure on the appearance and 
thickness of the meat, and no doubt on the oil contents. 

No trees respond more to proper manuring than the coconut palm, espe- 
cially in the younger stages, but even palms of 70 to 80 years of age w ill 
respond as shown by the results of the Peradeniya experiments, w'hich have 
now been conducted for tliree and half years. 

The chief difficulty to be overcome in the improvement of such old 
palms, of which there must be many thousands of acres in Ceylon, is to 
enable them to retain the large proportion of nuts, which form as the result 
of the manuring or cultivation, but wdiich fall at all stages from an inch in 
diameter to nearly half growm, but chieily in the younger stages. The 
average yield of ripe nuts from the manured and umn inured plots since the 
experiments began were : 



i<>i 1 

1912 

P)13 

Manured 

:6'8 

330 

30*9 

Un manured 

27-4 

242 

23 0 

wliile the immature nuts were for 

the same period : 



1911 

1912 

1913 

Manured 

23*5 

41*6 

49*0 

Unmanured 

36*3 

42*4 

45*7 


Had it been possible for the palms to retain these nuts, or even half of them 
the results would have been very satisfactory. It is probable that careful 
supporting of the tlow^ering stalks would have saved many, but it is difficult to 
carry out on tall trees of this age. 
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An encouraging feature in these experiments, especially for the smaller 
cultivators who cannot easily afford expensive manures, is that ploughing or 
digging or the growth of leguminous plants wi^h the aid of the cheaper 
mineral manures as Basic Slag and potash, or mulching with any weeds or 
cheddy, all have a good effect on the palms, and increase the yield con 
siderably. Such treatment is within the reach of every one, and should well 
repay the extra trouble and slight expense incurred. 

FLOWERING OF THE COCONUT. 

Little had been recorded of the life history or biology of the flower of 
the coconut until Mr. Pictch, the Government Botanist and Mycologist, 
studied the subject and published a paper in the Tropical Agriculturist. 

The impression among many coconut planters was that the flowers were 
fertilised and nuts formed before the well-known spear-shaped spathe opened, 
but this fallacy has now been corrected. 

The flower spathe appears above a leaf and takes several weeks to attain 
its full length when it splits longitudinally down the side, liberating the 
tightly packed inflorescence and allowing it to expand and the florets 
to open out. 

1'he inflorescence bears as a rule two kinds of flowers “male and female,” 
the former being borne in hundreds and opening flrst, the latter being fewer 
in number, spherical in shape and resembling small nuts, from which the idea 
arose that the nuts were already formed before the spathe opened. 

The female flower does not expand like an ordinary flower, but when 
ripe exposes the stigmatic surface in a small opening between three triangular 
segments. The pollen from the male flower falls on the stigma and fertilises 
the flower; but as the male ik)wers have all opened and fallen off from 2 to 5 
days before the female flowers are ripe on the same inflorescence, the latter 
must be fertili.sed from a new inflorescence above the next leaf, or from a 
neighbouring tree. 

Mr. Fetch has shown that on the Peradeniya trees examined, the 
former would only be possible when a new inflorescence appears within 
30 days of the former one and that this only occurs in May, September and 
October, which are usually the moist active growing periods in Ceylon and 
the tropics generally.* The duration of the period that the female flowers 
are opening depends on the number on the inflorescence, 2 or 3 opening daily 
but the individual female flower is only receptive for 24 hours or less, from 
3 to 4 weeks after the opening of the inflorescence. It is possible that the 
larger crops in May* July are due to this over-lapping and fertilisation on 
the same tree but more probably to the increased vegetative activity at that 
period of the year. 

The pollen is conveyed either by the wind or bees or hornets, wdiich 
are attracted by the nectaries at the base of a short column in the male 
flower, also the nectar on the stigma of the female flower. 

That there is a great variation in the fruiting capacity of coconut palms 
is well known, and the importance of careful seed selection when forming a 
new plantation is fully recognised, though evidently not always observed. 

A badly yielding tree however can be made to yield more heavily by 
cultivation and manuring, though whether the effect is to increase the 
number of female flowers on the newly forming inflorescence, or to cause 

* Mr. BambeK is referring to the tropics north of the line. — Ep. T.A. 
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more rapid floral production, within the 30 days necessary for fertilisation 
on the same tree, or the prevention of falling off of immature nuts has still 
to be determined. 

Experiments are being conducted and data collected to prove these 
points, but it would greatly add to the value of such investigations if similar 
data were recorded by individual proprietors on their own estates. 

Little is yet known as to the effect of any of the principal manuring 
constituents such as nitrogen, lime, potash and phosphoric acid on the 
formation of a larger proportion of female flowers on each flowering stalk, or 
whether moisture alone or in conjunction with one or more of these is the 
chief cause. The actual formation of the embryo leaves and flowers in the 
growing apex of the palm must take place some months before they actually 
appear, and it is of importance to ascertain what are the determining factors. 
Mr. Vanderstraaten of Negombo has made an investigation on this point, 
and it is hoped to continue this at Peradeniya during the year, where palms 
of different ages are available for sectional purposes. 

The manuring experiments which have already been begun in different 
coconut districts, should enable this and several other questions to be solved, 
but careful records for several years must be kept before definite conclusions 
can be drawn, except on points of actual manuring, wliich should be avail- 
able in 3 or 4 years. 

Much has already been learned by practical experience from the manur- 
ing experiments on a large scale conducted by Mr A. E. HAiAFArvSE and 
others, and the thanks of all coconut planters are due to these gentlemen 
who have allowed their experiences to be published for the benelit of the 
community. 

The Low^-Country Products Association could greatly assist its mem- 
bers if similar data of the practical experience of coconut planters were 
collected, and the results condensed for publication in their annual report, 
and I am sure that the Agricultural Depaitmcnt would gladly assist in 
making the deductions. 

In framing any new experiments, it is important that each is made to 
determine one point only, and that dates, number of trees, climatic condi- 
tions and all factors likely to affect the result are carefully recorded. 


COCONUTS IN CEYLON. 


Though the price of coconut products has fallen somewhat compared 
with the high rates that ruled a few m juths ago, the outlook is as hopeful as 
ever for an industry which stands on a lirm basis in spite of such rival 
products as the soy bean, African oil palm and other oil-yielding trees 
periodically reported to have been discovered in African and Philippine 
forests. 

It is only of recent years that the study of the life history of the palm 
has been seriously taken up, and in this respect much useful work has been 
done in the Philippines. 
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Locally Mr. Fetch has made a valuable contribution on the subject of 
the fertilization of coconut flowers. 

Mr. a. E. Rajapakse of Nej4ombo, a keen student of afjriculture, has 
for some time been keeping careful records of his observations and experi- 
ments, and if others follow his example a valuable mass of information would 
before long be available. 

The reports issued from the Experiment Station at Maha-iluppalama 
furnish useful data, and when these come to be supplemented by the results 
obtained at the Chilaw coconut trial ground, we shall have made some 
progress in the study of the palm under the special conditions which obtain 
in the drier parts of the Island, and the treatment it should receive in this 
environment. 

The importance to which the coconut industry has attained has resulted 
in the issue of a number of works dealing with the cultivation of the palm ; 
and more are promised. 'Fhe Society’s library at present contains the 
following volumes : — Coconut Planters’ Manual ( Ferguson), The Consols of 
the East ( Hamel Smith & Pai'e ), All about Coconuts (Belfort & Hover), 
The Cultivation of Coconuts ( Anonymous ). 

The Low-Country fh*oducts Associ^ition is to be congratulated on the 
happy idea of a coconut conference (held in June) towards the success of 
which the presence of H. E. the Governor materially contributed. It, would 
be most appropriate, in view of the world-wide interest in this the most useful 
of our cultivated palms, that one of the oldest coconut growing countries 
should inaugurate a Coconut Exhibition open to all tropical countries. 

In order to trace the growth of the export trade in coconut products 
from small beginnings till it reached its present proportions the following 
interesting statistical statement* prepared for the Society by the Hon’ble the 
Principal Collector of/Customs is published for general information. Copies 
of this table have been furnished to Mr. Fredrick Lewis to appear as an 
appendix to his paper on “The Fixed Oils of Ceylon ” contributed to the 
Congress of Tropical Agriculture, and to the Editor of the Tropical 
Agriculturist. — C.A.S. Report. 


coconuts at peradbniya. 


100 young coconut palms were obtained from Mr. V. M. Rajapakse of 
Goluapoknna Estate, Negombo, who kindly gave these free of charge. 
These being from the same trees as the rest of the plots, they have been 
planted out in the holes previously prepared by dynamite. The total 
vacancies supplied in these plots this year is l79. 

All drains have been cleaned, and round the trees clean-weeding has 
been done. All the plots have been disc-harrowed and are looking in a 
first-class state of cultivation. — Progress Report, Experiment Station. 

* See pp, 21 and 22 of T. A. for July. — Ed. 
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COPRA DRYING. 

C. W. HINES. 

The coconut industry ranks among the most profitable industries in 
tropical countries, where conditions are at all favourable for the growth 
of the coconut tree. Here in the Philippines, it is grown extensively in some 
16 provinces which supply about one-third of the workPs output of dried 
copra. It seems very peculiar that more modern methods in the drying of 
this copra and in the extraction of the oil are not found. To the writer’s 
knowledge there is but one modern factory turning out this oil in Manila 
to-day, the majority of the raw product being exported to the United States 
and to foreign countries. 

GRADE OF COPRA FROM THE PHILIPPINES. 

The greater part of the copra produced here is of poor quality, on 
account of the methods used in handling and drying. Besides the objection- 
able dark colour due to the long lime required in drying and the effect of the 
smoke on the white meat of the copra, there are one or two other factors 
which have even greater influence. The first of these is the high moisture 
content of the dried copra. This is the main cause of most of the bacterial 
and mold formation on the copra, which not alone causes the linished product 
to present a bad appearance, but lowers the percentage of recoverable oil, as 
well as raising the percentage of free, fatty acids and other impurities. This, 
of course, also increases the expense to the manufacturer. 

PROPER MOISTURE CONTENT. 

In order to keep in good condition, copra must be sufficiently dried to 
prevent this bacterial attack. Numerous experiments have proved that under 
ordinary conditions, copra containing per cent, or less of water will keep 
perfectly, even during the wet season. Of course, well-dried copra will take 
on a slight amount of moisture during wet weather, but this will not cause 
any great harm if the copra was thoroughly dried previoush-. The greatest 
destruction comes when the moisture content is from 10 to 16 per cent. At 
this time the different molds thrive best and consequently cause the greatest 
deterioration of the oil of hydrolization. A moisture content between this 
and the standard 5 per cent, will prove somewhat less favourable to the 
bacterial action as well as to the mold growth, but this will still be destructive 
to the copra and cause a decrease in value. 

SUN-DRIED COPRA. 

"J'he ordinary sun-dried copra on the market contains from 8 to 14 per 
cent, moisture, which fully accounts for its very poor condition after standing 
a short time. This copra often contains as high as 3 per cent, fatty acid, 
which is a waste product derived from the valuable oil of copra. The buyers 
of this grade of copra would necessarily be forced to pay much less per ton 
than for a prime article. In the first place, the appearance is very much 
impaired and, secondly, there is a loss in the oil content. 

It is easy to sec, then, why the producer of low-grade copra receives a 
lower price for his product than does a neighbour who uses an up-to-date 
apparatus requiring but four or five hours for complete drying. In case of 
cloudy W'eather or showers, the task of sun drying becomes more diflicult, and 
when continued rains prevail, as during the wet season, the task is almost 
impossible, 
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OPEN DRYING COPRA. 

In this method of drying, a framework is built of bamboo, about 1 meter 
from the ground, and on this the split nuts are laid. A hre is then built un- 
derneath with the husks and shells from the nuts. No attempt is made 
to carry away the smoke from the drying coconut meat, nor is there any 
special provision made to prevent the superheating of certain parts. The 
usual result of these two evils is a very dark and badly smoked copra, while 
quite often a large percentage is partly charred. In some regions this method 
is practised quite extensively, while in others it is used only during the rainy 
season. It is obvious that only a low-grade copra will ordinarily lesult from 
either of the above methods, yet it is strange that the greater part of the copra 
from these Islands is produced in this manner. 

MODERN DRYING APPARATUS. 

In modern manufacture ovens specially constructed are used in drying 
sugars, cacao, fruit, etc. Only recently have several apparatus been intro- 
duced for the drying of copra by artificial means. As far as the grade of copra 
is concerned, they have thoroughly demonstrated their superiority over the 
antiquated methods by turning out a perfectly white copra with splendid 
keeping qualities. The time required for this drying to a moisture content of 
5 per cent, is from four to six hours. This is, of course, a great saving of 
lime, and gives the producer an opportunity to secure the top price for his 
product. While these apparatus are comparatively new, and still in the 
experimental stage, yet there is no doubt but that the right method of heat 
transmission has been discovered, and this is one of the most important 
factors. Another factor, of perhaps as great importance, is the ability of the 
operator to maintain the desired temperature at the different stages of drying. 

STEAM-DRIER. 

Some time ago the Bureau of Agriculture introduced a drier containing 
a series of 2-inch (50 millimeter) tubes, placed near the bottom, through which 
the steam for drying the copra was introduced. The grade of copra produced 
by this apparatus was very good and it was found that perfect control could 
be had in the manipulation of the drier. The steam in this case was pro- 
duced from the husks and shells of the coconuts under an ordinary boiler. 

Another drier has been in use in Laguna Province which aims at abetter 
distribution of the heat by having its steam pipes arranged through the 
apparatus at various heights instead of at the bottom only. 

THE MAYFARTH DRIER. 

This apparatus is built on distinctly different plans from the above. A 
blast of hot air furnishes the heating medium, and the partly dried nuts are 
moved along during the drying by means of a mechanical arrangement 
propelled by an operator. This apparatus was subjected to extensive 
experiments during the past year by the Compania Tabacalera of Manila. 

To the writer^s knowledge there are none of these driers in operation 
on plantations here to-day. 

McCHESNEY’S HOT-AIR COPRA DRIER. 

This represents one of the latest designs and one of the very best 
that has been introduced, so far as the quality of the dried product is con- 
cerned. The principle upon which this operates is that air heated in a metal 
oven placed above the furnace is forced through a series of pipes containing 
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perforations, and thus an air pressure is maintained in the oven itself until 
a certain amount of the water has been removed. The broken nuts are 
placed in trays and left to dry for about one hour at a temperature of 90*^’ or 
95*^' after which the shells may he easily removed and the meat cut into 
strips, which are again placed in trays and dried for about three hours. 
The temperature during this time is maintained as high as possible without 
causing decomposition of the tissue, which will result from excessive heat. 
About three or four hours of this second drying is usually sufficient to produce 
a first- class copra. 

PROPER METHOD OF DRYING. 

When the drying is first begun the temperature ma\' be allowed to reach 
95 ^' or even 98^^ until the nuts are ready to be removed from the shell, after 
which about 85*^ should be the maximum temperature for the first hour and 
then a gradual drop should obtain for the tw'O succeeding hours until 65^ is 
reached. Great care must be exercised when the final product is nearly 
secured, since at this time decomposition from heat may easily result. It is 
thus better to use a lower temperature and more time during the final drying. 
Copra dried under these conditions and properly packed should keep well and 
contain a minimum of fatty acid. Such copra should therefore command the 
highest price in foreign markets, and cost the producer probably less, or at 
least no more, than copra obtained by the old methods. One advantage in 
producing a superior article in any line is that there is always a sure and 
steady market for this product as well as an opportunity to secure the highest 
market price. 

THE MANUFACTURE OF OIL. 

The percentage of oil contained in the fresh meat of the coconut usually 
runs from about 30 to 45 per cent. The percentage contained in the dried 
product will be largely governed by the percentage of moisture remaining. It 
will, of course, contain a lower percentage of oil than the oven-dried, which 
will often reach 70 to 80 per cent, when its moisture content has been greatly 
reduced. 

There arc two processes commonly used in extracting this oil — the 
hydraulic and the continuous. The former usually gives a higher extraction 
but is slower in operation than the latter. Both processes arc used in 
America and Europe. The continuous-process method is an American 
invention. 

The press cake remaining after the oil is removed makes a valuable 
cattle feed and also an excellent fertilizer. In either case it is well that only 
a very low oil content remain. 

Sometimes a solvent is used in the extraction of oil and it is imperative 
that this chemical be non-injurious to the animals, should the press cake be 
used as stock feed. — Philippine Agricultural Review. 


COCONUTS IN THE DRY ZONE. 


The sixth picking of 1914 was made on July 14th. The number of nuts 
collected was 2,781 from 325 trees— an average of 8'5 nuts per tree. 
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This gives ;i total of 6,984 nuts for the pickings of 1914 to date, from an 
area of 23l acres composed of 17 acres of 6 year old and 6| acres of 7 year 
old trees. 

In the cultivated area (6 year old trees) 294 trees gave 2522 nuts, an 
average of 8*5 nuts per tree. 

In the uncultivated area (7 year old trees) 31 trees gave 259 nuts, an 
average of 8*5 nuts per tree. 

The seventh picking was made on August 13th. The number of nuts 
collected was 2,400 from 389 trees, an average of 6 nuts per tree. 

This gives a total of 9,384 nuts for the pickings of 1914 to date, from 
the area as defined above. 

In the cultivated area, 358 trees gave 2,229 nuts, an average of 6 nuts 
per tree. 

In the uncultivated area, 31 trees gave 171 nuts, an average of 5'5 nuts 
per tree. 

With regard to copra production, the following iigures have been 
obtained: — 

Combined Plots, 


Picking 

Break 

Rejections 


Copra Ih. 

No. of tints per candy. 

April 

920 nuts 1 



408 

1,249 

May 

l.«47 „ 

o 

Phi 

A. 

805 

1,262 

April 

810 „ 

1 



368 

1,217 

May 

1,685 „ 

2 

Phi 

li. 

753 

1,229 

April 

no „ 

0 



40 

1,540 

May 

162 „ 

0 



52 

1,744 



Progress Report, 

Expt. Stn, 

Maha-illuppalama. 


THE DIRECTOR, IMPERIAL INSTITUTE. 

Professor W. R Duxstan, C.M.G., F.R.S., Director of the Imperial 
Institute, was a visitor to Ceylon early this year and made a tour of inspection 
which covered the greater portion of the Island. When not travelling his 
time was fully occupied with matters agricultural and mineralogical, and he 
devoted much time to conferences about Rubber Research, the proposed 
College of Tropical Agriculture, and other agricultural questions. Professor 
Duxstax was present and spoke at the meeting of the Board held on February 
3rd of this year. 

In view of the valuable work which the Imperial Institute is doing in 
developing the natural resources of the British Colonies, the opportunity 
which the Director’s visit afforded those connected with planting and general 
agricultural interests to come into personal contact with him was greatly 
appreciated, — C, A. S. Report. 
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CACAO. 


CACAO AT PERADENIYA. 


A Bulletin h;is been compiled hnn),^inj» up the cacao experiments up to 
dale and will soon be published. 

One round of pickinj^ has taken place yieldinj>[ a small ^atherin^. 

The newly-cleared hill-side piece of three acres, above plots 73-77, lias 
been well drained and sown with Tephrosia Candida and LeuCccna ^lanca 
intcrplanted with dadaps 20 y 20 feet. Between the dadap rows, holes have 
been opened with half-cartrid|4es of dynamite, 20x 20 feet. It is proposed 
to plant these with the different varieties of cacao in October, by which time 
the j^reen manure should be well up, affording a thick screen from the wind 
and shade from the sun, besides yieidin^.i a ^ood mulch for the dry weather — 
three thin/^s essential to the well-bein^ of youn^ cacao plants. 

The cacao reciuired for these plots has been planted in baskets from 
specially selected seed of the reciuired varieties. — Progress Report, Peka* 
DENiYA Experiment Station. 


CACAO FERMENTATION. 

ARTHUR W. KNAPP, B.Sc. LONDON. 

( Coiiiuiiicd from 198). 

SWEATINGS. 

These are jijenerally allowed to run into the j^round in the immediate 
neighbourhood of the sweat-box. This is bad, for the air round the sweat- 
box should be kept as sweet as possible. The sweatin^^s should be collected 
in a clean, covered cement-lined pit, or better, in a glazed earthenware 
pot. It has been frequently suj.^^estcd that sweatings nii,^ht be commer- 
cially converted into varnish or vinej^iar. I found in one experiment that a 
barrel (300 lb.) of wet beans ^.^ives a little more than li gallons of sweatings, 
thus 

After 18 hours ... ... 7 ‘2 joints 

From 18-40 hours ... ••• 5*2 ,, 


Total ... ... 12*4 „ 

or roujihly 1 cwt. of dry beans j^ives lo gallons. The amount of sweatings 
naturally varies accordinji^ to the juiciness of the pulp and will be found to 
contain about 15 per cent, of solid matter, about half of which appears to 
be sufjar. The acidity is at first a little less than 1 per cent., reckoned as 
acetic acid. A sample which I left in an open, but covered, jar for nine 
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weeks reached a final acidity of 19 per cent. The sweatinj^s contain a fair 
percentage of a jzelatinous colloid (pectin) which appears hitherto to have 
been overlooked. However, considering the difficulty of conveyance of 
simple machinery (e.g., for bottling) to the plantation or the cost of 
carriage of the fermenting sweatings toacentiein the town, there is little 
prospect of making profitable use of the sweatings. To obtain a pleasant 
vinegar would require more intelligent labour than is readily available. 

Under present conditions the only way to produce a uniform product 
would be to boil (i.e., sterilize) the sweatings as soon as collected ( thereby, 
unfortunately, losing some of the alcohol and pleasant-smelling esters ), and 
when cold add a pure culture. In Trinidad there must be over 500,000 
gallons of this unstable liquid going to waste every year, but at present there 
are many difficulties in the way of working the sweatings commercially, the 
chief being that the (juantities to be treated in one place are small. This 
difficulty and others would be readily surmounted if the cocoa from some 
twenty estates were conveyed /;/ ///r to a central factory near a large 
town. Such a factory could afford to employ a chemist and an engineer, 
and fermentation and drying would be put on a scientific basis. Doubtless 
the fermentation would be assisted by pure cultures. Under these condi- 
tions the sweatings ( as vinegar or a drink resembling cider ) would become 
a valuable by-product, worth probably 5 per cent, of the cocoa produced. 
Further, the pectin in the pods and sweatings might be used as a basis for 
jelly-making. 

DURATION OF FERMENTATION. 

It is possible to continue the fermentation too long. This is indicated 
by the growth of mould ; and if the beans are left for fourteen days, they 
will probably become grubby. The growth of mould is always a great 
danger, and the following hints to improve and increase flic speed of fermenta- 
tion may be found useful : — 

( 1 ) Cover the beans immediately they are put in the box. 

(2) Use of Sivca lings. Carefully save the clean sweatings which come 
from one box of beans, and pour over the box picked on the following daw 
It was found that the beans so treated were one day ahead of untreated 
beans throughout the fermentation. The beans produced had a fine plump 
appearance, were superior to those obtained by ordinary methods, and gave 
an e.xcellent product on roasting. Another experiment showed that time 
could be saved in the same way by adding about 1 pint of yeast ( from a 
brewery) to 8 cwt. of beans, as soon as they were put in the box. An 
attempt to make use of the dry cakes of tinned yeast sold to bakers was not 
so successful. 

(3) When, because the pulp on the bean is very dry, or for other 
reasons, moulds tend to develop, the addition of 1 lb. of glucose in I gallon 
of water will encourage the right kind of fermentation. Raw cane sugar 
might work almost as well. 

RISE OF temperature. 

The temperatures given are those that should be obtained in Trinidad, 
with a box 4 ft. by 4 ft., packed with beans to a depth of 3 ft. 
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TAKING TEMPERATURES. 

In takin^^ temperatures the hulb of the thermometer should be placed 
as near as possible to the centre of the mass. The mass is j^enerally warmest 
one-third of the depth from the surface, but the difference in temperatures, 
save for the v'^erv bottom, which is always colder, should not be more than 
3^^ C. The followiiii^ are examples of the less uniform readin^^s taken : — 


Depth from surface. 
4 in. 

1 ft. 

1 ft. 6 in. 
bottom 


Temperatures, de^^rces Cent. 

29, .34, 39, 38, 43, 44i, 43, 47^^ 50 
28, 32, 38, 41, 40, 47i, 46, 48l, 48 
.10, 41, 48, 45 

29i, 36, 36, .38 


In ordinary boxes the temperature of the mass naturally falls off a 
de^^ree or two towards the outside, e.^. : — 

Box. 


Centre 5 in. from side At side Air out-side 

3'emperature C. 48 46 43 30 5 

The temperature is the simplest ^^uide to the amount of fermentation 
takinj^ place, and the uniformity of the temperature in all parts of the mass 
is desirable as showin^^ that all parts are fermenting; evenly. 

In conclusion 1 may say that 1 could never have ^.^athered the material 
of this paper but for the courtesy of the planters ; and I publish it in the 
hope that it may be of interest to them. — Tropical Life. 


C. A. SOCIETY’S GARDENS. 


Satisfactory progress continues to be made at the Society’s .t^ardens at 
Bandaragania, Wera^oda, Balangoda, Jaffna, Vavuniya and Badulla which 
arc chielly devoted to fruit and vei.;etable cultivation. At the Ambalantota, 
Balalla, Hettipola and Nikaweratiya j^ardens the chief crop was cotton which 
only at Ambalantota can be said to have ^iven promising results. Castor and 
American mai/e also did exceedinj^ly well at Ambalantota and the seed was 
used for distribution. Maize also gd\c j^ood results at Jatfna. The Mediwake 
( Upper Dunibara) garden which is directly under the Teacher of the Govern- 
ment School has done much for the district through the introduction of cotton, 
tobacco, potatoes, etc. 

The Balangoda garden worked under the supervision of Mr. L. A. D. 
Silva is deserving of special mention. Excellent plots of different varieties 
of sorghum were raised here and a good seed crop secured. Lucerne has 
also done fairly well. 

These gardens not only serve to spread the cultivation of local fruits and 
vegetables but through them new economic crops are being introduced. In 
this work they are greatly assisted by School Gardens of which there are now 
280. — C. A, S. Report. 
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COTTON. 


In connection with the Society's efforts to introduce cotton cultivation 
into the Hambantota district Mr. Karunanayake, Aj^ricultural Instructor, 
furnishes the particulars ^iven below of crops of Allen’s Lon^^ Staple cotton 
j^rown by villaj^ers on chena lands where plantinj^ was done at the proper 
time and no damaj^e was done by wild animals. The seed cotton was s Id 
to Messrs. Freudenberg & Co., the local Agents of the British Cotton 
Growing Association. 

Situation, Owner. Extent. 

Kurundana, Mudaliyar Aniarasekera. 2 Acres. 


Income. 


1720 lbs. at Rs. 13/50 per cwt Rs. 

207*30 


400 ,, ,, /05 per lb. 

2nd grade sold locally 

2000 

227 .10 

Expenditure. 

Clearing ... ... Rs. 

2000 


Cost of Seed ... 

TOO 


Planting 

lO’OO 


Weeding 

l.S'OO 


Plucking 

2000 


Trasport Charges to Hambantota 

-lOO 


Shipping Charges, etc. 

17'20 


Picking 2nd grade 

7-.=;o 

9470 


Net prolit 

1.12 '60 

Wanduruppu. D. J. Subasinghr 

i. 

2 Acres. 

Income. 

1800 lb. 1st ( & 2nd j*nidc) at Rs. 13/50 

per cwt. Rs. 

2l()W 

21600 

Expenditure. 

Clearing ... ... Rs. 

3000 


Seed 

fCO 


F^lanting 

7'50 


Weeding 

1500 


Picking and grading 

4500 


Transport to Hambantota ... 

3 00 


Shipping Charges, etc. 

1800 

11 9.50 


Net profit 

96‘50 

Situation, Owner, 


Extent. 

Ambalantota. High Priest, Ambalantota. 

1 Acre. 
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Income. 

951 Ib. at Rs. 13/50 per cwt. Rs. 1 1475 11475 

( 2 nd [^rade not picked ) 


Expenditure. 


Clearing 

Rs. 1000 

Seed 


Planting 

5‘00 

Weeding 

1000 

Picking and grading 

3.S00 

Transport to Hambantota ... 

300 

Shipping Charges, etc. 

9'50 


Net profit 4175 


The produce of the Society’s Experimental Garden at Ambalantota was 
forwarded to Liverpool whence a report lias not yet been received. 

Seed of a new cotton was received in September last from the Secretar\ 
of the British Cotton Growinj.^ Association. It was described as the result 
of a hybrid obtained from Sea-Island seed by Mr. Thomas Thornton. The 
experience of this variety is not encouraging, inasmuch as it tends to produce 
an excess of folia^^e and does not boll freely^ besides yielding a late crop. 

At Mediwake, Cambodia cotton, which is making headway in Southern 
India, has proved to be more suitable to the district than Allen’s long staple. 
This variety produces a sturdy plant which is a prolific yielder though the 
lint has not the same quality as Sea- Island or American long staple. 

Seed of Durango Cotton reputed to be specially suited to arid areas 
has come from the U. S, A. Department of Agriculture and is being given a 
trial at Jaffna, Hambantota, Kurunegala, Batticaloa and Anuradhapura 
districts. — C. A, S. Report. 


SPONGES AS A FERTILIZER. 

J. G. SMITH. 

“Loggerhead” sponge is a large sponge of the gulf of Mexico ; it grows 
abundantly on the coasts of southern Florida, and appears to be used with 
wonderful results as a fertilizer, especially by the citrus fruit growers. 
From analyses made at the United States Department of Agriculture it 
appejirs that the approximate composition of air- dried material is the 
following: 4 per cent, nitrogen, 075 per cent, each of potash (KoO) and 
phosphoric acid (P 2 O 5 ), 5 per cent, of lime (CaO and MgO, mainly the 
former) and 40 per cent, organic matter It is probable that other non- 
commercial species of sponges have a similar composition. If so, and 
from their demonstrated efficiency as a fertilizer, they deserve to be seriously 
considered as such wherever they are of easy access. 

With a view to determining the feasibility of extending their use, further 
investigations are in progress. — Monthly Bulletin. 
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PADDY. 

- 4 — 

THE PRINCIPLES OF PADDY MANURING. 


W. H. HARRISON. 

In the manuring of crops many factors come into operation and it is only 
after a careful consideration of these that a manure suited to the needs of a 
crop and the soil on which it is grown can be selected. The chemical and 
physical properties of the soil, the particular reeiuirements of the crop grown, 
the type of soil and the methods of cultivation einploy'ed are among the most 
important factors to be taken into account and as many of these apply with 
particular force to paddy cultivation, they determine to a very large extent the 
kind of manure employed and the manner of applying it. 

Paddy cultivation as practised in Southern India differs essentially from 
ordinary cultivation in (1) that the land is prepared for tlie reception of the 
crop by a system of puddling and (2) the land is kept Hooded and therefore 
saturated with water during the greater part of the growing season. These 
two factors dominate the whole of the conditions under which paddy is grown 
and their effect on the soil ana the plant must receive careful considcnition 
if the manuring of paddy is to be placed on a rational basis. 

The puddling of paddy land previous to transplanting affects the physical 
condition of the soil mainly by bringing about the disintegration of the 
soil particles and thus increasing their number and producing a liner 
and more clayey texture. This effect is not confined to the first 
few years after a soil is brought under paddy, but continues so long as the 
land is thus utilised, so that unless counteracting influences are brought to 
bear, a paddy soil tends to become heavier in character as years go by. This 
is well shown by certain analyses carried out at Chaganoor in the Bcllary 
District. Here the ordinar\- dry soil bordering some isolated paddy fields 
contained approximately 13 inillionsof particles in every grain of .soil, whereas 
the land which had been under paddy cultivatio i for about four years con- 
tained 14^ millions, and land which had long carried paddy crops 30 :i 
millions. Further it is an invariable rule that paddy land has a finer texture 
and heavier character than the surrounding dry lands. The fact that paddy 
cultivation produces a heavier and closer soil being thus riemonstrated, the 
first problem which presents itself in the manuring of such lands is the 
question of using manures which will tend to counteract this effect should 
the object aimed at in manuring be to produce a lighter and coarser soil and 
so counteract the effects of the methods of cultivation or should the manure 
act by accentuating these effects ? 

THE PHYSICAL EFFECT OF MANURES. 

This problem can be solved by employing the principles which apply to 
dry land farming. Here certain manures cause the very fine particles of a 
soil to become cemented together to form compound particles, thus produc- 
ing a coarser texture and a lighter soil, whereas another set of manures have 
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the opposite effect and by destroying the compound particles already existing 
in a soil a finer texture is produced. To the former class belong those 
manures which contain large cjuantities of organic matter and which on under- 
going change in the soil yield humus, a substance which has a decidedly 
beneficial effect on the texture of soil. In the latter class may be placed many 
artificial manures of the type of ammonium sulphate, etc. 

By applying representatives of these two classes to a paddy soil and 
contrasting the relative effects on the crops, it is possible t^^^ arrive at a general 
conclusion. Such an experiment has been in operation on the Central Farms, 
Coimbatore, for several years, in which the effect of a green manure was 
tested against similar land to which a mixture of bone-meal and potassium 
sulphate was applied as a manure. As in both cases, nitrogen, phosphoric 
acid and potash were added to the soil with the manures applied, such an 
experiment gives directly the effect of the bulky organic manure. With 
daincha as the green manure crop, a yield of 4,200 lb. of paddy was obtained, 
with wild indigo about 1,300 lb. and with calotropis leaves 3,877 lb., whereas 
the comparison plot only yielded 2,632 lb. Anothei plot to which another 
type of bulky organic manure was added, namely, castor-cake, yielded 3,550 
lb. of paddy, 'rims the addition of a bulky organic manure to a paddy soil 
gives better crops than a manure containing little organic matter, but which 
has approximately the same manurial value. Consequently it may be stated 
that the tirst essential of a paddy manure is that it should contain a large 
proportion of organic matter capable of producing humus, thus counteracting 
the tendency of such soil to become finer in texture and heavier in 
character. 

THE NITROGEN FACTOR, 

Taking the next factor, the fact that the land is kept fully saturated with 
water throughout the greater part of the growing seasons jiieans that there is 
practically no free oxygen present in the soil and this draws at once a sharp 
distinction between paddy cultivation and that of ordinary field crops. The 
presence or absence of air in a soil determines to a very great extent the 
course of the changes undergone bv the nitrogen in a manure before it is 
incorporated with their plant tis.snes, and in ordinary soils the nitrogen of 
the manure after undergoing many intermediate changes unites with the 
oxygen of the air to form nitric acid, a substance which is easily absorbed by 
the crop and the nitrogen it contains easily utilized for the purposes of the 
plant. On the other hand in paddy soils no oxygen being present, instead of 
nitric acid, ammonia is produced, but it has been shown in Japan that the 
paddy plant readily assimilates this sub.stance and consequenth’ the product 
of the decomposition of many manures in such soils are suitable for the needs 
of the plant and there is no need to endeavour to alter the ordinary course of 
afiairs in this respect. 

Fermentations which take place in the absence office oxygen are known 
as amerobic fermentations and that this is the type of fermentation which 
takes place in paddy soils is shown by the composition of the bubbles of gas 
which are evolved. The gases found are the same as those obtained from 
marshes and bogs where the fermentation is known to be anaa obic. Under 
these anarobic conditions, nitrates are decomposed and the nitrogen they 
contain liberated in the free state, a ftnan in which nitrogen is of no value as 
a plant food to paddy as well as to all cereal crops and consequently manures 
containing nitrates should not be used for the manuring of paddy. 



594 


[October, 1914 


NITRATES Vs. AMMONIUM SALTS. 

Further, as these soils are kept saturated with water any substances which 
are soluble in water and which are not retained by the soil are liable to be 
wasted away and lost and iiitro^jen when in the form of nitrates is particularly 
liable to be washed away. On the other hand, the dan^^er of loss by wash- 
ing away ammonia is very slight, for although the substance is very soluble 
in water, the soil has such an attraction for it as to remove it from solution 
and so prevents any loss by leaching occurring. These considerations lead 
to the conclusion that nitrates in any form are not suitable manure for paddy, 
whereas ammonium compounds or substances which yield ammonia under 
amerobic conditions are useful, and actual experiments at ('oinibatore has 
shown that calcium nitrate and saltpetre are of little value when applied to a 
paddy crop. 

The factors discussed above have, so far as manurial ingredients are con- 
cerned, dealt only with the utility of the different form of nitrogen, whereas 
all manuring must have reference to the supply of potash and phosphoric 
acid as well. 

Paddy being a cereal, the general requirements of that class apply in so 
much as those crops respond to the application of nitrogen and phosphoric 
acid, and these manurial ingredients are therefore the ones most generally 
used, whereas potash is usually only applied when the soil is known to be 
deficient in that respect. 

POTASH. 

Thus, broadly speaking, in manuring these crops attention is primarily 
paid to supplying an adeciuate amount of nitrogen and phosphoric acid, the 
supply of potash only receiving a secondary consideration. That this holds 
good for paddy is showm by the results of manurial experiments carried out 
in the Godaveri and Kistna deltas and at Coimbatore, for out of seven experi 
raents the use of nitrogen and phosphoric acid gave an increased yield over 
nitrogen alone and further in five of the cases, the addition of potash actually 
produced a decreavSed yield. For instance, at Coimbatore, nitrogen (in the 
form of a green-manure crop) and phosphoric acid gave a yield of 3,733 lb. 
of paddy and 4,043 lb. of straw per acre, whereas nitrogen, phosphoric acid 
and potash gave only 3,294 lb. of paddy and 3,228 lb. of straw. Thus the 
need for supplying potash in paddy manuring is comparatively unimportant 
and is determined chiefly by the character of the soil on which the crop is 
grown. This is an exceedingly fortunate result to obtain, for potash is ex- 
pensive and consequently the fact that its use can usually be dispensed with 
decreases very greatly the cost of manuring. It is true that in these experi- 
ments the use of a comparatively large amount of potash has often led to a 
large increase in yield, but in these cases, the cost of the manure supplied has 
often been greater than the increased value of the crop obtained and has in 
fact resulted in a small loss to the cultivator. 

The position arrived at so far may be summarized as follows : — 

1. Paddy soils need manuring with bulky organic manures which readily 
decompose under anajrobic conditions yielding humus. 

2. Nitrates are unsuited for the purpose, whereas ammoniacal manures 
or manures which yield ammonia under anaerobic conditions of fermentation 
are of great value. 
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3. Nitrouen and phosphoric acid must be applied to all paddy soils, 
whereas potash should only be applied when the soil is in particular need 
of that ingredient. 

Having now briefly summarized the conditions peculiar to paddy cultiva- 
tion, and their effect on the question of manuring that crop, it becomes 
necessary to review the manures available in Southern India for this purpose 
and to discuss briefly their utility. For this purpose, the manures may be 
classed as follows : — 

Bulky Organic Manures. — This class includes most of the popular manures 
for paddy, e.g., green manures, poonacs, farmyard manures, lish manures, etc., 
and all of them are characterised by the large proportion of organic matter 
they contain and, as decomposition must take place before either humus is 
formed or the manurial ingredients become available as plant food, it is neces- 
sary to apply them some time before transplanting. The rate of decomposi- 
tion of these manures is, however, very rapid under the conditions most 
obtaining under paddy cultivation and within less than one month it has pro- 
ceeded far enough to be of beiieht to the young plants and consequently 
there is usually no necessity to apply these manures more than one month 
previous to the time of transplanting. On the other hand, if applied onl\ very 
shortly before transplanting, the manure is not sufficiently decomposed to be 
of much value to the plants, and, in addition, actual harm may occur owing 
to the products of decomposition seriously affecting the growth of the crop. 

GREEN MANURE. 

Wherever the local conditions render it possible to grow a crop previous 
to a paddy crop, manuring by means of a green manure crop may be carried 
out. Such crops as Sesbania actilcala (daincha), CroiaJaria jnncca (sunn- 
hemp), Tephrosia pnrpinea (wild indigo), Phaseolus nnitigo (green gram), etc., 
through the agency of peculiar bacteria which live on their roots possess the 
power of assimilating the free nitrogen of the atmosphere and storing it up 
in their tissues. On ploughing these crops into the soil, decomposition takes 
place and the nitrogen they have absorbed becomes available for the next 
crop. In other words, through their use, the cultivator has the power of 
obtaining the usually expensive nitrogen at a very low cost and consequently 
green-manuring must not be despised. The nitrogen supplied to a crop by 
means of poonacs costs from 8 to 8^ annas per lb., that supplied by means of 
artificial manures costs about annas 10 per lb , whereas the nitrogen supplied 
by a green-manure crop is obtained merely at the cost of ordinary cultivation 
charges and may be put down as a maximum of one anna per lb., and, usually, 
the actual figure is' much less than this. 

Under favourable conditions, daincha will grow to a height of over 8 feet, 
and enough can be grown on one acre to supply sufficient nitrogen to manure 
about four acres of paddy. Sunn -hemp, being a smaller growing plant, will 
not yield so much green manure, but even in this case the produce of one acre 
will answer for over two acres of paddy. Wild indigo and the grams being, 
in comparison to the above, only dwarf plants, the amount obtained from an 
acre should, unless the crop is very heavy, be applied to the I uid on which it 
is grown.— 'Journal of the Board of Agriculture. British Guiana. 
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PADDY (RICE). 

EXPERIMENTS BY THE CEYLON AGRICULTURAL SOCIETY. 

Diirinii the year under review a series of experiments jii transplanting 
and manuring was carried out. The following statement gives the results of 
transplanting experiments carried out by Messrs. Molkgode and Nugawela, 
Agricultural Instructors. — 

A. Gentle: — Watuwch in Harispattu. Paddy: — Hatiel 7 months. 



Size of 

No. of 

Distance 

Yield 

per plot. 

Calculated yield 
per acre 

No. 


seedlings 


grain. 


Straw 

approximately 


plot. 

per hole. 

apart. 

meas. 

lb. 

lb. 

j^rain 

Bushels. 

Straw 

lb. 

1 


Single 

3x3 

Hi 

14 

30 

29 

2100 

2 

vn 

Two 

3 X 3 

14 

18 

39 

35 

2730 

3 


'Phree 

6x6 

15 

20l 

46 

37 

3220 

4 

X 

Four 

6x6 

24 

30 

62 

60 

4640 

5 

n 

Two-five 

2—6 

20 

26 

. -^0 

50 

2800 



B, Centi 

*e: — Nugawela in 

Harispattu. 



1 


Single 

2x2 

30 

38 

73 

23 

1587 

2 

0 

Two 

3x3 

40 

48 

129 

31 

2805 

3 


Two 

4x4 

70 

84 

161 

54 

3.501 

4 

X 

Three 

6 X 6 

55 

72 

139 

42 

301 2 

5 

8 

Four 

6x6 

55 

82 

149 

51 

3240 

6 


Village method 

60 

79 

140 

46 

3045 


Mr. P. B. M. Bandaranayake, Agricultural Instructor, Badulla, furnished 
the following results of an experiment at Hagoda in Badulla: — l i acres was 
cultivated with transplanted seedlings from I 2 bushels paddy, clumps of 3 
plants being planted 6 in. apart. The yield was 60 bushels grain and 2,200 
bundles straw. The paddy which was of superior variety known as “Japan 
wi ” fetched Rs. 2*50 per bushel and the straw at Rs. TOO per 100. The 
total cost of cultivation was Rs. 78 (including cost of transplanting Rs. 18/-) 
showing a profit of Rs. 94/- 

Mk. M. J. a. Karu.xanayake, Agricultural Instructor, has supplied the 
following particulars of paddy cultivation by single seedlings carried on by 
Mr. J. Rodrigo, of Godigama: — Single seedlings raised from a bushel of 
selected Muttusamba seed were planted 4 in. apart on 4 acres of well manured 
land. The time allowed the plants in the nursery was 30 days. The yield 
of grain averaged 90 bushels per acre. 

Mr. W. Molkgode, Agricultural Instructor, carried out the following 
trials at Gallella village in Harispattu. A field of h acre was divided into 
2 plots of 1 acre each. The transplanted plot gave 15 bushels and 17 measures 
and the broadcasted plot 9 bushels 24 measures. 

Mr. Molkgode also tested a thin sowing against thick sowing at Ucluwa- 
wela on an acre with the following results: — 

35 measures broadcasted on ^ aqre gave 22 bushels 24i measures and 
346 bundles straw. 

l7i measures broadcasted on ^ acre gave IS bushels lOi measures and 
162 bundles straw. 
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Mr. Bandaranayake, A^ncultiir«Tl Instructor, Badulla, is making a 
further test of the same character. 


The Secretary’s maiuirini^ experiment at Peracleniya referred to in the 
last Progress Report was concluded in Marcli and the following are the yields 


per acre: — 


1. Manured with 4 cwt. hone meal 47 bushels. 

2. Manured with 2| cwt. bone meal and sulphate of 

potash mixture with a top dressing of 1 cwt. 
nitrate of soda 54 

3. laimanured 24 

Mudaliyar Rajapaksk furnishes the following results of manuring and 
transplanting experiment conducted by him : — 


Method. Mutuire. 

2 bushels broadcasted 2 cwt. crushed bones 

24 measures transplanted 

several plants 9 in. apart ^ cwt. bone meal 
20 measures transplanted ( 20 lb. bone meal 

several plants 9 in. apart \ 14 ,, kainit 

15 measures transplanted | 20 ,, bone meal 

single seedlings 9 in. apart ! 14 ,, kainit 

V 14 ,, lish 


Yield 'per Acre. 
42 bushels- 

59 „ 

47 „ 

67 „ 


The Matale held of 3 acres was sown with green gram {PJiaseohis fna.v) 
and Me ( siiiensi.s) during the interval between two paddy crops. The 

crop succeeding the application of green manure gave llOi bushels grain 
and 2496 bundles straw against 86 bushels grain and 1534 bundles straw 
before green manuring. 'Fhe total cost of growing the green manure was 
Rs. 33/81 and by the sale of Me and green gram a sum of Rs. 21/21 was 
realized. 


The following is the programme of work in connection with the culti- 
vation of sunn hemp preparatory to paddy: — 


Name of Instructor, 

E.vlcnt of 
Experiment. 

Situation. 

Date of Soivifm 

Mr. L. A. D Silva 

1 acre 

Ratnapura Town 

Middle of May 

Mr. K. Chinnaswarni Pillai 

1 „ 

Rakuli veli 

Kinniya Village 

5 August 

Mr. L. De Z. Jayatilleke 

1 

Kosgoda 

2nd week Aug. 

do 

1 „ 

Batapalagama 

do 

do 

1 „ 

Hiniduma 

30th June 

Mr. S. Chelliah 

2 

Nallur 

July 

Mr. Jas. R. Nugawela 


Mediwaka 

September 

do 

2 

Nugawela 

1st July 

do 

3 „ 

Matale 

July (end) 

do 


Udispattu 

4th July 

Mr. A. Madanayake 

1 n 

Tissawewa 

1st June 

do 

1 „ 

Kekirawa 

5th June 

do 

1 n 

Mihintale 

5th June 

Mr, C. H. de Saram 

1 n 

Anamaduwa 

19th May 

do 

1 n 

Chilaw 

do 
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Name of Instructor, Extent of Situation. 

Experiment, 


Mr. M. J. A. Karunanayake 2 „ 

Mr. W. Molegode \ ,, 

do i , 

do h * 


Aliitgama 

Uduvvawela 

Molegode 

Dunuwila 


Date of Sowing. 

Middle of July 
July 

September 

August 


Dr. Lock’s selected Hatiel seed was resown last season at 4 centres all 
in the neighbourhood of Peradeniya. The work of seed selection was 
continued by the Society and 50 bushels of selected seed of this variety are 
available for distribution. 


The Secretary, Planters* Association of Ceylon, wrote asking whether the 
Society could arrange experiments in growing varieties of rice generally 
consumed by estate labourers under the irrigation tanks side by side with 
local varieties. Enquiries were made to ascertain what rices were most 
largely consumed by the estate coolies, and fourteen samples from the Kandy 
markets were submitted to the Secretary, P.A. Of these 4 varieties, viz * — 
Muttukalunda, Soolai, Saignm and Seigun have been selected for trial. The 
Society is trying to procure the necessary seed and it is expected that 
Mr. Harbori) of the Agricultural Department will carry out a trial at 
Maha-iluppalama, while the Agricultural Instructor, N. C. P., will make a 
similar trial in another locality. 

A bulletin embodying results of the wwk on paddy carried out by the 
Society from its inception is in course of preparation. 

This section of the report would not be complete without an acknowledg- 
ment of the services rendered by Mr. Edward Elliott, late of the Ceylon 
Civil Service, who has written an exhaustive history of paddy cultivation in 
Ceylon, serially contributed to the Tropical AGKicui/ruRisT. Coming as it 
does from one who as a provincial administrator acejuired a wide experience 
of native agriculture and subsequent^* gained a practical know ledge of paddy- 
cultivation, this contribution to the literature on the subject has a special 
value. It is to be hoped that the papers will be reprinted in book form. 

The Director of Irrigation has been good enough to furnish the Society 
with the following list of the larger restored tanks and their approximate 
irrigable area in acres: — Giants Tank 20,000; Kanthalai 5,200; Rugam Tank 
and Aniciit or Rugam scheme 7,290; Vakaneri Tank 13,360; Kiilawewa 
17,000; Minneri Tank 9,000; Nachchaduwa Tank 6,968; Nuwarawewa 1,021; 
Sangilikandaravva 785; Magallawewa 1,236; Mediyawa Tank 1,260. — 
C. A. S. Report. 


RICE IN QUEENSLAND, 


According to the Queensland Agricultural Journal uplands or 
mountain rice thrives and yields heavy crops on the coast lands from the 
Southern border to the Far North at Cairns. With only fair cultivation 
the yield was 30 to 40 and up to 60 bushels paddy per acre worth 4 to 5 
shillings per bushel delivered at the mill, besides 3 to 4 tons of straw* worth 
£2 to £3, la favoured districts it is possible to get two crops a year. 
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The land for rice cultivation is prepared in the same way as for wheat 
and the seed is sown broadcast at the rate of 60 lb. per acre or in drills 
2 ft. 6 in. apart with 10 inches between the plants. 

This report of sLiccessful results under dry conditions in a ref?ion where 
the rainfall is small would ^o to indicate that ^jiven a thoroiij^h system of 
tilla^^e paddy cultivation should be possible in the drier parts of the Island, 
without the aid of irrigation, if a suitable strain were selected. 

C. D. 


PADDY EXPERIMENTS AT 
MAHA-ILLUPPALAMA. 


An experiment was started durinj^ the third week of June 1914. 
Five acre plots have been prepared to receive a crop of Suduvi, a four 
months paddy, yieldinj^ a white rice, the object bein^ a comparison of 
different rates of broadcast sowiuj^i: and different distances apart of trails- 
plantinji. 

The live acre plots were treated as follows : — 

Plot 1, Broadcast 4 bushel 
,, 2. do I do 

,, 3. do i do 

,, 4. Transplant one foot apart 

• 5. do nine inches apart. 

Early in July, on the understandiii/^i that experiments in growing 
varieties of rice generally consumed by estate coolies, were to be put in 
hand next season, in order that a sufficient number of plots should be 
available, I caused plots 4 and 5 to be ploughed up. 

There are therefore six acre plots available for next season’s trials. 

— Progress Report, Maha-illuppalama Experiment Station. 


AGRICULTURAL SHOWS. 


Very few Shows were held during the year chietly owing to the fact that 
all the provinces of the Island participated in the big exhibition held in 
Colombo the previous year. 

The Nuvvara Eliya Show which is looked upon as an annual event 
(though there was no Show in 1913) was held 011 April 11th, 13th and 14tli 
of this year and did not fall short of its usual standard. 

A Show was also held at Matara on the 23rd, 24th and 25th June. As a 
display it w^as a great success, but from the Judges’ point of view the collection 
of exhibits was not as good as it might have been. The Society otfered 
medals for competition at both Shows. 

A Show which was to be held at Kalutara in July has been postponed 
sine die — C. A* S. Report. 
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TOBACCO 



OPERATIONS AT JAFFNA. 


The outlook for tobacco f^rown in the Dumhara District is hopeful. The 
leaf is of a distinct type, originally introduced into the district over 40 years 
ago, probably by the late Mr. Robert Tytler, who brought with him 
experience of tobacco planting in the West Indies. It has now become 
adapted to environment and is extensively grown by the natives. 

In June last, Mr, B. Scherffius, the tobacco expert engaged by 
Government arrived, and lost no time in visiting Jaffna, Diimbara, Hanguran- 
keta, North Matale and Kurunegala in company with the Secretary, and 
Chilaw with the Acting Organising Vice-President, with a view to studying 
the types of tobacco grown, the soils of the different districts, etc. 

A few of the leading people of Jaffna have undertaken to place a tract 
of 10 acres of land at the disp :sal of the Agricultural Department for a period 
of three years, to enable Mr. Scherffius to conduct the necessary preliminary 
trials; and it is expected that he will take up his residence at Jaffna in August 
so as to catch the coming tobacco season. 

Tliis land which is situated in Tinnevelly, within easy reach of Jaffna 
town, was selected by the Secretary at the reciue.st of the Director of 
Agriculture. The Government Agricultural Chemist to whom soil samples 
were submitted for examination has furnished the following report with his 
analysis: — 

“ The surface soil is a red sandy loam with only a little clayey matter 
which did not settle out after 24 hours* suspension in water. The mechanical 
state of division shows the soil to consist of particles that are about 2S% 
medium fine soil, there being only 4 coarse sand and gravel. The plant 
food generally is poor, except in magnesia. 

“The sub-soil is similar to above, but of a more sandy nature having less 
silt and fine soil, but more medium sand. The plant food is similar to above 
but has more potash and magnesia. 

“There is nothing to indicate that the lands would not grow tobacco if 
the proper type were grown. It is suggested that several varieties be tried 
and the most successful chosen as the permanent culture. 

“The lightness of the soil, due to the absence of clay and the small 
percentage of silt and iine soil accompanied by sands of coarser grain, 
suggested the growth of the binder and wrapper grade, if the overseers can 
be trained to look after the plants and control the fermentation. This grade 
is more difficult to grow succes.sfully and economically than the tiller which 
grows on the heavier class of soil with high rententive power for moisture, 
giving larger yields than the tiller. The control of moisture on the lighter 
soils is important, else the leaf gets too fleshy for a wrapper, and can only be 
used as a binder or tiller at a loss of profit.** 
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The much-vexed ciiiestion of what steps should be taken to tide over the 
difficulties in which tlie tobacco cultivators of the North lind themselves at 
present owin^f to the depressed state of the trade with India, is at last about 
to receive attention at the hands of a Iiij^hly-trained officer of considerable 
experience, who may be trusted to thoroughly study the question in all its 
bearings, and, if possible, (ind a practical solution. — C. A. S. Report. 


ERRATUM. 

In line 9, page 1% of the September issue of the Journal for "feel” 
read “deep.” 

CASTOR CULTIVATION IN CEYLON. 

'riie extensive employment of castor cake as a manurial ingredient, apart 
from the use of the oil for lubrication and other purposes, is met by importa- 
tions from India, though tliere is no reason why the plant yielding these 
products sliould not be grown locally on lands which are at present carr>'ing 
no crops, such as the waste lands of the Wanni and llambantota district. A 
trial plantation at Ambalantota yielded very promising results, and a ciuantity 
of seed has been sent to the ('lovernment Agricultural Chemist for examination 
and report of the oil-content. Mk\ Hxmhkr has a scheme for pushing 
the cultivation of castor oil with a view to securing a sufficient stock of st‘ed 
to support a local crushing mill and thereby meet the large demand for cake 
for manurial piiposes. — C. A. S. Report. 


BALATA. 

The export of this gum was a record one. The market for the article 
is not very clastic, howevcj-, and this, together with the low rates ruling for 
rubber, forced prices down to a low level. The exploitation of balata at 
present is scarcely remunerative, owing to the long distances over which the 
supplies for the expeditions and the gum have to be hauled, and the high cost 
of transport by ox cart and canoe, or pack animals. Balata trees are not bled 
like rubber trees, but are cut down. This procedure gives a larger immediate 
return, but as time goes on the collectors have to penetrate deeper and 
deeper into the forests, with the result that the cost of production increases 
every year. Ftn* these reasons the balata collectors are now turning their 
attention more and more to chicle (pcndarc), a gum extensively used in the 
United States as the basis of chewing gum. A diminution in the 
export of balata in 1914 may, therefore, be expected. The export of balata 
in 1913 amounted to 3,201,545 kilos valued at £414,688, against 1,686.337 
kilos valued at £144,474 in 1912.—- London Commercial Record. 
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FRUIT. 


PROGRESS IN CEYLON 


The work of the Society durinf^ the past 8 years in extendini^ fruit 
cultivation is now yielding tanj<ible results. This work was carried on 
chielly throu)^h the distribution of seedlinj^s raised in the Stock Garden, and 
j^rafted plants imported from abroad. The plants sent out a^j^re^ate many 
thousands, careful records of which have been kept. Letters often accom- 
panied by specimens now reach the Secretary from different parts of the 
Island reporting the fruitin}^ of these plants. 

The change of environment in the case of new varieties introduced froiii 
abroad has not always proved advantaj.jeous : and this has been observed 
even where the chan^L^e has been from one part of the Island to another. 
For instance the “Jaffna manj^o” of the wet low-country (which, stranj^e to 
say, is known in Jaffna as the “ Colombo manj^o ” ) is a verv different fruit 
from that found in the dry north. In the latter locrditN^ it has not merelv 
altered its external appearance, but has developed a llavonr which makes it 
one of the finest of our local types of man^o. 

It should be recorded that the ^^rape-fruit raised from selected seed 
procured throuj^h the U.S./\. Department of Agriculture has fruited in the 
Island for the first time. This species of citrus which is so highly valued as 
a table fruit in the States and is botanically identical with oiir pumelo or 
shaddock or pamplemouse ( Sin. Jambola), is only a variety e\olved under 
special conditions. Even in Ceylon the types of pumelo in some localities 
are much superior to those in others, and are tiuite as ^^ood as the j^rape 
fruit in flavour. Reporting on a sample of tlie latter from Mr. K. B. 
Beddewela^s property in Kandy, Mr. H. F. Macmillan, Superintendent 
of Botanic Gardens, says ; — “ It is a fine specimen indeed, comparing well 
with those usually seen in Covent Gardens. The llavonr is, in my opinion, 
well up to the mark.” 

Of the imported plants of the seedless Siam pumelo only a ver>' few 
have survived. A specimen of this fruit received from Singapore was so 
entirely free from acid, as to be flavourless. 

Among the low-country products the plantain ( banana ) has been 
attacked by vsome obscure form of disease which is very prevalent in the 
Colombo district. On its being observed at the Stock Garden, where the 
representative collection of plantain varieties has been practically killed out, 
the matter was reported to the Mycologist who from time to time inspected 
the diseased plants and secured specimens for examination. A leaflet on 
the subject written by Mr. Fetch was issued last November by the 
Society, Experiments made by him appear to indicate that the spread of 
the disease from one plant to another is slow, and provided this is correct, 
there should not be much difficulty in getting rid of it. He warns growers 
to be on the alert, and as soon as the disease appears, to take steps to 
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eradicate it by burning the affected plants, while the place where they were 
Kiowii should be liberally treated with lime and forked over. If the plants 
cannot be burned they should be cut in small pieces and buried 3 feet deep 
with a kerosine tin full of lime; Plantains should not be Urown on infected 
land for some years, and in procuring suckers for planting new' lands, 
infected areas should be avoided. — C. A. S. Report. 

FRUIT AND VEGETABLES AT 
PERADENIYA. 

There is a line show of vej^etahles in the fruit plots at present 
Ej^vptian beet-roots ( which do the best of all the best varieties ), carrots, 
leaks, onions, ciicunibers, artichokes, beans, and lettuce bein^^ specially fine. 
Tomatoes are coming on well, but as is usual clurinj^ the wet weather the 
youn^ plants have been attacked by the withering disease ( Lacillus solaria ■ 
cearum ). The Australian orange trees which were not doinu well and 
subject to both scale and fungus attacks, have been cut down and ^r*afted, 
under the supervision of Mr. F^arsons, with scions from our own lemon 
trees which bear j^ood fruit and with oran^.^e and tangei*ine scions obtained 
from Mr. K. B. Bkddkwki.a, Malijiatenna Estate, Kandy. But none have 
taken either owinj^ to the unsuitability of the method employed ( bark- 
)4raftinj:i ) or of the season. Another attempt will be made later on. 

Small beds have been sown with various grains from India. 

Nursei'ies have been made of the various fibre plants required for the 
new economic plots. — Progress Report, Peradeniya Experiment Station. 


MANURING FRUIT TREES. 

VALUE OF MIXED MANURE. 

For maintaining fruit trees in bear ing, in health and vigour, and enabling 
them to bear heavy crops of fruit, it is essential that they be properly 
noui'ished. 

In practice, this is generally ensirred by application of fertiliser s. 

In order to better understand the srrbject, it is worth the fruit-grower’s 
while to irnearth this knowledge himself, in his own orchard. 

There are three ingredients which need to be furnished through the 
medium of fertilisers — namely, potash, phosphoric acid, and nitr ogen. The 
remaining essential plant food constituents arc usually present in the soil 
in abundant quantity, and need not be supplied. Adverting to these three 
important constituent.s, it is gerier'.illy safer, when the fruit grower is not 
properly conversant with the tree’s requirements on his particular land, to 
apj>ly all three. A one-sided manuring is not a profitable manuring, and is 
not productive of the best results. 

In order to ascertain the requirements of fruit trees in his orchard, the 
fruit-grower is recommended to experiment ; in other words, manure certain 
rows of trees in the orchard with different manurial dressings and closely 
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observe the results with re^^arcl to yield, size, colour, appearance, flavour, and 
kecpinj>[ qualities of the fruit produced, and also the appearance, vi^four, 
and disease-resistant properties of the trees, and, not the least important, 
the prolits accruin/;^ from their application. 

The bej^inner should remember that potassic fertilisers supply potash 
phosphatic fertilisers, phosphoric acid ; and nitrogenous fertilisers, nitrogen 
respectively. 

Examples of potash fertilisers are — 

Sulphate of potash, and 
Muriate of potash. 

Those of phosphatic fertilisers — 

Superphosphate, 

Basic Slag, and 
Boned list, 

the last named also supplying a little nitrogen, while 
Sulphate of ammonia and 
Nitrate of soda 

may be cited as examples of nitrogenous fertilisers. 

Supposing a fruit-grower is desirous of ascertaining whether fruit trees 
on his land will respond to potash, all he need do is to apply phosphatic and 
nitrogenous fertiliser to a number of trees and make a note of it. vSuch a 
dressing is known as an incomplete fertiliser, as it does not supply all the 
three important plant food ingredients. 'Fo an equal number of trees of the 
same age, variety, and size, on similar land, he should apply the same 
amounts of pho.sphatic and nitrogenous fertiliser, plus, say 1 to 2 lb. sulphate 
of potash per tree. 

Similarly, if a grower desires to find out if it will be prolitable to apply 
phosphatic or nitrogenous fertiliser, he may proceed on similar lines, omit- 
ting the particular fertiliser which he needs the information about from the 
dressing, in one case, be it phosphatic or nitrogenous, and ijicludiug it iu 
another. In this way the fruit-grower may observe the behaviour of the 
trees towards the particular kinds of fertilisers. 

Fruit crops are unlike most farm crops, iu t!)at the effects of fertilisers 
are not so readily observable, and the beginner needs t(3 be warned against 
expecting outstanding results the first season. The second and subsequent 
seasons, however, good results may follow’ rational manuring. 

Mr. Alfred Thiessen, of Geeveston, Tasmania, laid down experiments 
on the three-plot system in the spring of 1912 with apple trees. The trees 
on the No. 1 plot w’ere left unmanured, those on No. 2 received : — 

3 lb superphosphate 

2 lb. bonedust 

i lb. sulphate of ammonia 

1 i lb. sulphate of potash 

per tree, and those on No. 3 received 

3 lb. superphosphate 

2 lb. bonedust 

I lb. sulphate of ammonia. 
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The yields, calculated per acre, for the first season were : — 

Plot 1, 560 cases 
„ 2, SOO „ 

3 , 6661 „ 

The past season’s results ( bein^ the second year of experiment ) were : — 
Plot 1, 524i cases 

„ 2 , 1,0221 . 

n 3, 915 „ 

1'he absence of fertiliser on plot I accounted for considerably lower 
yields. The trees on plots 2 and 3 each received the same amounts of 
superphosphate, bonedust and sulphate of ammonia. Those on plot 2 were 
j^^iven 1 1 lb. sulphate of potash in addition. 

The difference in yield, and consequently the money value, between the 
two plots was well marked, and showed that the complete fertiliser was the 
most proiitable one. -The Frcit World. 


A BANANA DISEASE. 

The disease attacking the b.ananas has spread considerably especially 
in the low-lyin^ plot near the river, which looks as thon.i^h wet soils en- 
couraged it. It seems to coniine itself to the varieties of Suwandel, Koli- 
kuttu and Alukehel. Mr. Bryce, the Assistant Mycoloj^ist, stales that it is 
attacked by Ftisariain. The disease shows itself first on the leaf mart^ins 
and soon kills the whole leaf, turninj^ it a bright yellow. F'roni thence it 
soon proceeds down the leaf-base to the bulb. There it spreads across tlie 
insertions of the other leaves, hence the yellowing of youn*^ leaxes simub 
taneoii.sly over the whole surface. All leaves showin)4 any si^j[n of the 
disease arc bein^^ at once cut off and either burnt or burie I : the roots of 
diseased steins are bein^^ cut out and buried with (|uicklime, in the hope ot 
checkin)^ the di.sease. 

Some interestinjf data is bein^ collected with re)j[ard to the llowerinj^ 
and fruitinj^ periods of the different varieties and the size of their bunches. — 
Progress Hei‘ort. I^eradeniva Experimexi Station. 

TOMATO GROWING. 

The tomato, bein^ a ^^ross feeder, the soil in which to jj[row it can hardly 
be too rich, especially in lime, potash, and phosphoric acid. A perfect tomato 
soil is a rich sandy loam, well drained, deeply du^ or plouj^hed, and sub- 
soiled. Sow the seed in August or September ; and when the plants are about 
6 in. hif»h, thin them out to about 3 ft. apart, and put up a lij^ht trellis to train 
them on. 

The plants which have been taken out may be planted in some other 
part of the jiitarden. Before planting out, clip all the leaves oft* except the 
top bud. The plants so treated will start to grow immediately, because they 
are not obliged to expend their energy in trying to revive the dying leaves. 
The plants will bear a month earlier. 
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When the first fruit forms, stop the plant by pinch off the ends of 
the shoots. 

A very ^ood plan to train tomatoes is to erect a framework of hardwood 
pegs, 18 in. above the ground, nail hardwood battens on the top, and stretch 
wire netting across it. The young vines must be properly guided and trained 
through the meshes, and not be allowed to fall back again. When the vines 
are full grown, the lop of the netting is a complete mass of fruit and leaves, 
and all the fruit is clean. 

Tomatoes may also be trained on stakes. As soon as the planting is com- 
pleted, a split stake, 5 ft. in length, is firmly set at each plant, and about the 
time the fruit is setting each plant is tied with common cord. The string is 
tied round the stake, and loosely about the stem of the plant, so as not to 
interfere with its growth. Care must also be taken not to allow the fruit to 
cluster, so as to run against the stake. 

The sprouts or auxiliaries will grow very rapidly, and must be constantly 
pinched off. Three tyings are usually necessary up to the time when five 
good clusters of fruit have set. When these aggregate 20 or 25 tomatoes, 
the top is pinched off, and the whole strength of the plants is centred in the 
production of firm, bright, smooth tomatoes, of good and uniform size. Pinch- 
ing back the suckers tends to increase the size of the leaves, making shade 
for the fruit. Constant syst.nnatic pruning forces the plant into bearing; 
therefore, airefully remove all suckers. 

Tomatoes mature in three or four months, according to the soil, season, 
and climate. 

Manure for Tomatoes : It is a prevalent idea that the tomato will not 
stand heavy manuring. This is only true of the crop after the fruit has set. 
In the early stages of development, nitrogen, phosphoric acid, and potash may 
be liberally supplied with advantage, but, after the fruit has set, manuring with 
farmyard manure or other stimulating fertilisers delays the development and 
ripening of the fruit. 

A good manure is made up as follow^s : — 

2 parts of nitrate of soda, 

2 parts of boncmeal, 

3 parts of kainit, 

4 parts of superphosphate. 

Of this mixture, 1 oz. per scpiare yard of soil may be applied weekl>', 
from the time that the plants are established till the fruit has set. Super- 
phosphate has been found to hasten the maturing of the fruit. — Queensland 
Agricultural Journal. 

PAPAW PLOT AT GANORUWA. 


A half-acre plot of pa paws both the round and oblong varieties has been 
planted 6 by 6 feet, behind the store. The object is to obtain some more 
figures on papain. This plot was in a very bad state of Cora grass ( Cypcrtis 
rotundus). Two varieties of large-leaved sweet-potato (Ipowea batatas) were 
planted thickly between the rows of papaw's, with the object of smothering 
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out the Cora j^rass. This has been successfully demonstrated in small beds 
in the fruit plots, where the vines have completely smothered out the urass, 
but it is too early yet to say whether or not the grass will come up again after 
the vines are removed. — Pkogkkss Kkport, Pekadexi ya Exp kimext Station. 


FACTORS INFLUENCING MANGO CROPS. 


Mr, a. C. Hartles, f R.h.s., vSuperintendent of the Government Botanical 
Gardens at Saharanpur, contributes to the current number of the Agricultural 
Journal OF India a useful article on the subject of mango crops, and some 
factors influencing them. The importance of the crop to India is, he says, 
such as to warrant investigation into its periodicity. Unfortunately no reliable 
statistics tor the whole of India, are available to illustrate this point. 'J'he 
records maintained in the Government gardens at Lucknow, Nagpur and 
Saharanpur, which are summarised in the article, go to show that the malig- 
nant influences which affect the mango crop are ‘ (1) Blight (due to insects), 

(2) Frost, (3) Heat and dry hot winds at the time of flowering, (4) Cloudy 
weather, excessive humidity, rain, and storms during the flowering period and 

(3) hlxhaustion following a heavy crop. Of the live causes of failure, tour are 
external and one may be called internal or inherent to the plant. Of the four 
external agencies three are climatic, and therefore practically beyond control, 
but the last is open to be controlled. 'I'he observations of Mr. Hartles on 
this last factor permit of quotation. 

EXHAUSTION FOLLOWING A HEAVY CROP 

The above is one of the causes given by more than one recorder. W'e 
may really call it the law of alternating fruit vears. This is so well recognist cl 
amongst the cultivators, that it is always taken into consideration when sell- 
ing the crop which is usually done before the mango Dowers. If this law 
was the only factor influencing the m.uigo crop, we would no doubt have good 
years and fair \ears, in regular alternative succession. This law of alterna- 
tion is recognised in fruit culture geiieially, especially in apples and pears. 

I have elsewhere partially discussed the important ciuestion of alternating 
fruiting years, but its importance is a suHicient reason for again referring to it 
in some detail. 

Bailey, in his book, “The Principles of Pruning,-’ la>s down a law that 
— “ h'ruit bearing is determined more by the habitual performance and con- 
dition of the plant than by the kind or extent of pruning. It is asso- 
ciated with a quiescent rather than with a stimulated or fitful state, and 
the habit is more amenable to treatment w hen the plant is young than when 
it is old.” Under normal conditions it is natural that plants should fruit 
equally every year. Anything however that disturbs the ordinary eciuilibrium 
of the plant’s life would react on the fruit bearing habit. Some of the factors 
that may be responsible for such a disturbance havealieady been discussed. 
But there are many others, incidental to plant life, that vvould also have the 
same effect- 
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One important factor in this direction is overbearinji. Bailey says 
overbearing is itself a disturbance of equilibrium, and is almost necessarily 
followed by a reaction or un^'erbearing. This corollary has such an impor- 
tant bearing on practice that it should receive careful attention. One extreme 
follows another, and the oftener these extremes occur the greater is the like^ 
lihood that they will become an unremediable or fixed habit of the plant. 
It is interesting to note that the habit of alternate bearing is most pronounced 
in plants of long life, suggesting that the habit is largely, if not wholly, the 
result of the frequent occurrence of over-bearing while the plant was young. 

Gorr, in an article in American Gardening on the “ Origin and Develop- 
ment of the Apple Blossom,” gives some interesting suggestions which may 
equally be applied to mangoes. He says that leaf and flower buds are in a 
measure interchangeable. By proper pruning a Hower bud may be converted 
into a leaf bud, and by ringing, a leaf bud may become a flower bud. Flower 
buds may be many years old before they form flowers. Any restriction of 
the movement of prepared food in the branches, such as is caused by ringing, 
or by a wrinkling of the bark formed by the union of the fruit spur with the 
branch which supports it, tends to the formation of flower buds. Dry weather 
is also conducive to the formation of flower buds, since during such a period 
evaporation through the leaves is rapid and sap becomes concentrated and 
rich in prepared food. Flower buds are then formed in portions of the tree 
wdiere there may be no restrictions of the movement of the sap, as at the end 
of 3 "Oung shoots, etc. Whenever the \vater supply is increased the tendency 
is to wood-growth, and the formation of leaf buds. A normal growth is 
accompanied by a normal formation of flowers. When the fruit spurs of 
healthy trees push into growth or sap- sprouts start freely from the old wood, 
growth is abnormal and fruit production is postponed. Investigations show 
that as active wood and leaf growth ceases, the formation of flower buds 
begins and may continue until cold weather sets in. During verv favourable 
seasons for the formation of flowers all the 1-year, 2-year, 3-year old buds, 
many older buds, and some buds formed during the year, may form embryo 
Howlers. This explains why an excessive fruit crop is always followed by a 
scanty one. 

The above conclusions drawn from investigations on the apple apply 
equally to the mango. To illustrate the plausibility of the assertion that 
flower and foliage buds are interchangeable, I have seen cases in the mango 
which show great irregularity in the differentiation of flower and leaf buds. 
In some cases, foliage leaves were intermingled with the flower branches of 
the inflorescence, in others, foliage leaves had developed at the end or apex 
of the inflorescence. In the latter case although fruit may set, yet it usually 
does not develop. It w'ould appear that weather conditions have a predomi- 
nating influence, especially at about the end of the monsoon. The finest year 
for mangoes that I have seen followed an early closing of the monsoon. 
There is therefore some reason in the saying that what is good for a bounti- 
ful mango crop is not good for agriculture generally. This has been physio- 
logically explained in the summary of the article by Goff, previously quoted. 
In the case of trees that are amenable to pruning, the alternating effect of an 
exceptional year can be controlled to some degree, by this practice, but in 
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the case of an ever^^reen like the inan^o. this is not feasible. The only alter- 
native therefore is the thinning of the crop. What takes place in the nian^o 
is similar to that of the apple only that a terminal shoot takes the place of the 
spur of the apple. It is simply a question of conservation of the cner|4ies of 
the tree. The demands upon a shoot when bearin|f a fruit are so ^reat that 
another fruit bud cannot develop the same year, what follows is, that, imme- 
diately after fruitini^, some shoit shoots start from below the Iruitinj^ stalk. 
These are j^enerally in a cluster around the end of the fruiting shoot. They 
develop more or less, according to the season, during the same year as the 
shoot flowered. The succeeding year, these shoots, or some of them, develop 
further and continue growing until checked by the closing of the rains. If 
dry warm weather follows, these shoots ripen or mature, and tlower buds 
form. If, however, moist weather continues until the cold weather arrives, 
these shoots still continue to grow, and produce no tlower buds ; and it is 
this latter contingency that is to Idame for some conspicuous “ failure” years. 
This particular contingency is probably beyond our control, but the effects of 
the law of alternative fruiting years, which no doubt influences all the disturb- 
ing factors discussed, can be modihed. 

1. Thinning the crop is the most obvious method. But to be effective 
all the fruit or better, the blossoms from selected shoots must be removed^ 
This would induce such shoots to start at once into growth with a possible 
chance of being developed and matured that year. 

2 . Thinning out the shoots of the growing year would throw more 
strength into those left. I have already explained that at the growing period 
of a shoot a number of young shoots are thrown out, below the fruit, it is to 
these shoots 1 refer particularly. 

3. Some branches remain non-fruiting for some years. It is possible 
that a judicious heading in some of these yearly would induce stronger 
growth to take place, followed by fruiting the following year. The mango is, 
as we know, not amenable to much cutting, but can stand a little, and this 
may be taken advantage of in the way suggested. 

4. In the case of large orchards, some trees may be altogether deprived 
of their tlowers. This would induce them to alter their fruiting year, so as 
to have some trees bearing every year. 

5. Lastly, as the whole question is chiefly that of food supply, every 
endeavour should be made to keep the trees in as healthy a condition as pos- 
sible. As a rule the mango, after it once begins to bear, gets little or no 
attention beyond watering. Much has yet to be learnt about providing addi- 
tional food materials. There is no doubt that good tillage and some judicious 
manuring would contribute largely towards enabling the exhausted trees to 
recoup themselves annually instead of biennially, as is now the case. But it 
should be remembered that although such means as above suggested may 
change or help to change the alternating fruiting year, yet it is also true that 
the trees tend to revert to their accustomed habit, and it is piadiable that this 
reversion is the more rapid and the more complete the older the tree, and 
the more indifferent the general treatment of it. — Agricultural and Co- 
operative Gazette. 
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APICULTURE. 



HINTS ON BEEKEEPING. 

A. P. GOONATILLAKE. 

As a rule bees do not without sufhcient reason. They use their 

stin{^ in protectin^^ their stores or when they are hurt or needlessly irritated. 
Some stocks are much less e.xcitable than others, the former bcin^j ^licneially 
those found in places freciuented by people or whose hives are ex- 
amined often; hence bees kept in modern hives are as a rule gentle. There 
is reason to believe that bees are more excitable at some seasons. 
They are j^enerally mild during the honey-flow and excitable when 
honey is not forthcoming. They are also vicious when robber bees are at 
work. Diiriiifi the rainy seasons they appear to be less prone to stin^j and less 
active, but duririf^warm weather the reverse. Some beekeepers are soaw'kward 
when examinin^f a hive that they cannot take out a frame without jarrinfi it, 
vyhile others are so timid that they tremble all over when examinin^^ the hive. 
Such persons should not blame the bees when they are stnnj^. It is people 
of this disposition that speak of beekeepin^^ as a danj^erous pursuit and instil 
fear into the minds of others. When frightened or excited, bees .ijoioie tlicm- 
selves with honey so that a beekeeper may lose much b\' his indiscretiim. 
Hives are best examined when the workers are busy, i.e., between 7 and 
10 a.m. If those left in the hive show any si^^ns of an^^er they may be effec- 
tually subdued with a puff of smoke preferably from a ci^ar, care beinj4 taken 
not to unnecessarily harai-s the young bees by smoking them loo much. With 
experience, however, it is possible to avoid exciting the bees by slow and 
vSteady handling. In manipulating the franies'great caution should be exercised 
as a comb may break down and the bees attack you. Bees alighting on the body 
should be allowed to fly away and on no account be forcibly driven off. Those 
found on a comb may be shaken into the hive after a little smoking. To do 
this hold the comb vertically over the open hive and give it a smart downward 
jerk, or hold it with the right hand and give the back of that hand a smart 
blow with the left hand. If some of the bees still remain on the comb they 
may he shaken a second time or blown off into the hive. They should 
not be allowed to drop on the ground as most of the young bees will be liable 
to be lost. They may also be brushed off with a bee brush or a stiff goose, 
turkey or peacock feather, though this is apt to irritate them. In some 
instances smoke wall have to be used plentifully, as in uniting tw'o stocks, 
going to the rescue of fighting bees, transferring trames, extracting combs ot 
honey from an unusually vicious colony, etc. Avoid crushing bees as 
the resulting odour excites the rest to sting. An experienced beekeeper 
know^s when bees are inclined to be vicious, 'fhe note of warning given by 
the Italian bee is so characteristic that it can be discerned by a l')eginner. 
When thus warned, the beekeeper should step behind the hive and remain still. 
Do not expect to avoid being stung by fighting the bees or even by attempting 
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to run awa>'. In examinin^f a hive always stand on one side, and not in front 
of the entrance, because the incominj^ and outj^join^^ bees are irritated by your 
blocking their way. When a bee stinj^s it leaves its stin^^ in the flesh and if you 
try to pinch it off you will probably compress the poison-ba^.^ and inject more 
poison into the ffesh. To remove a stiiij^f scrape it off with a blunt knife or the 
thumb nail. The poison in the stinjf is considered to be a remedy for 
rheumatism: and extraordinary stories are related of the efficacy of bee-stints 
for this and other ailments. In one instance a case of blindness is said to luive 
been cured by bee-stints in the retion of the eyes. Those who are repeatedly 
stunt often become immune to pain. If a bee stint is very painful a hot 
fomentation is advisable; other remedies are alcohol in some form, ammonia, 
salt, infusion of chillies, tobacco juice and laudanum. 

As one t^ins experience he can handle bees with impunity without the 
aid of veil or tloves. Before exaininint a hive see if the roof is thied down 
to the edtes of the hive, or the frames to one another. If so, hold tlie roof 
with both hands and raise it tcntly but firmly towards you until the attach- 
ment ^.^ives way After puttin^i away the roof try to loosen the frames by 
piishinj* them one by one away from each other; then gently lift up the frame 
you desire to examine, holdinj.^ it with both hands by its ends. If there is not 
sufficient room in the hive to move the frames easily, try and ^et out any one 
frame and after placin)^ it on the alightinj^ board against the hive body 
proceed to take out the frame you want. If the hive is not full of frames push 
back the dummy until it is possible to easily remove the frames. When taken 
out, frames should be held steadily with both hands and examined on both 
sides by turning them without removing the hold. In examining frames 
hold them xertically or they may break owing to their own weight Look 
out for the queen, you may be able to observe her laying eggs, and it may be 
possibe to see young bees being hatched out, the larvae being fed, honey and 
pollen being stored in the cells, and so on. All irregular and unnecessary 
growths on the comb or frame or body of the hive should be removed. 
After examining close the hive as gently as it was opened. 


INTERNATIONAL CONGRESS OF TROPICAL 
AGRICULTURE, 1914. 

'fliis important Conference was held in London last month. At a meeting 
of the Board held on February 3rd, it was decided to vote a sum of jGlO 
towards the cost of printing ami publishing the proceedings of the Congress, 
and to appoint as delegates Dk. H. M. Fernando and Mr. W. A. dk 
Silva. The following papers were contributed from Ceylon : — 

The Principles of Hevea Tapping as determined by experiment, by 
T. Fetch. 

The Diseases of Hevea in Ceylon, by T. Fetch. 

The Fixed Oils of Ceylon, by Frederick Lewis 

The Progress of Native Agriculture in Ceylon, by C. Drjeberg. 

The Prospects of Dry Farming, by C. DRiEHiiRG. 

Fruit Cultivation in Ceylon, by H. F. Macmillan, 

— C. A. S. Keport. 
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POULTRY 

BACK YARDERS. 

G. E. INGHAM. 

Back yard poultry keepers, as a rule, fail to take advanta^^e of the good 
things ( essential to poultry ) that are easily within their reach. Peat moss 
litter, for instance, is largely used in towns and suburbs, where most back 
yarders reside, owing to its deodarising qualities, and by a little judicious 
inquiring may be obtained at a very trifling cost, and in some cases for 
nothing, if they will take it away, from dairymen and horsekeepers who use 
it for stables, beddin^^ their horses on it. It is very suitable for .scratching 
sheds, especially if whole corn, such as wheat, barley, and oats, be mixed 
with it liberally while it is fresh, as it tends to sweat and gefierate bottom 
he:it, and any corn buried for some time quickly sprouts, and is highly 
relished by back yard poultry. It should be from 12 to 18 inches deep to do 
any good, as then the fowls have something to work in, and do not And all 
the corn in a few minutes, as the^^ do where 2 or 3 inches of chop, cut straw, 
leaves, or shavings are used. Above all things the shed must be watcr-pr(x:)f, 
and what with the fowls scratching it up, and the turning of it over to put 
corn in, it will be dry enough to put in the roosting house, 6 inches deep, in 
a very short time. After it has been used up in this wav it is excellent 
material for the farmer or market gardener. It keeps the fowls off the damp, 
cold ground, and is warm to their feet, which is a great factor in the production 
of the winter egg. It is also an excellent thing for the chicken pen, as it 
keeps sweet and absorbs the droppings much better than soil, which back 
yarders, as a rule, iind it very difficult to obtain. Another excellent thing, 
for town poultry keepers, which I have never seen advocated in any poultr>' 
paper as yet, is banana leaves, or packing. Leaves from the banana tree are 
largely used to pack the fruit in the cases in which they arc brought over to 
this country. Any fruiterer will be glad to give them away. As they are 
sometimes a yard long, and very strong, they are inclined to get rope>\ but if 
cut up while new they make excellent and lasting scratching material, cut 
about 9 inches or 1 fool long. On the top of the peat moss they get worked 
in; and add density to the lot, which prevents the fowls going Ihrougli it and 
finding all the corn so iiuickly. It really makes more work, and that means 
more eggs. Banana leaves arc good to use by themselves, as they are so 
large and strong; if put down about 1 foot deep the corn thrown amongst 
them is soon buried and needs no turning in, and the fowls are almost buried 
while scratching for it. Above all it must be kept in a dry place, and as it is 
so easily obtained no town poultry keeper should be without it. Back yarders 
are somewhat handicapped to supply green food, but there are several ways 
to get over this difficulty. Waste leaves from the fruiterers, both cabbage 
and cauliflower, are plentiful at times, and should be arranged for. A rack 
or large net pocket should be made at one side oi corner of the run, after the 
style of a hoiWs hay rack; use 2-inch netting and toss the leaves in; they 
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will peck throLi^jh the mesh, and the leaves will be kept clean. This is much 
better than tyinj^ them up, and you can deal with a larger quantity. Another 
way is to procure some wheat screenings ( most town or corn dealers sell 
them) and mix them with soil or ashes; in a short time they sprout and are 
enjoyed immensely by back yard fowls; it is as good as putting the fowls in a 
garden. Good screenings consist of wheat, broken wheat, bastard buck wheat, 
rape, turnip, mustard, linseed, etc. Another thing which is generally over- 
looked is the necessity for clean feeding. Small runs continually occupied by 
fow4s soon get tainted and insanitary, so that it is not wise to feed fowls with 
soft food on the ground. A good and clean way to feed it is to procure a 
tub, butter or margerine will do, and cut spaces out with a lock saw, 10 inches 
long and 3 inches wide, leave an inch of timber between, and an ordinary 
size will feed 9 or 10 fowls at once. Cut out 6 inches from the bottom and 
2 inches from the top ; a lid to overlap 2 inches can be made from the tpp of 
a larger tub, so that the rain will run oft. This is an easily made and cheap 
feeding arrangement. As the fowls feeding in the open get wet in bad 
weather, procure an old door and hinge it to the side of pen to fall like the 
leaf of a table, with a prop hinged to support and double under; a temporary 
shelter is thus alYorded which can be easily dropped or raised according to 
the weather, and does not t«ike up room. It also provides a dry footing, 
where otherwise there would soon be a puddle. — Fkatiikkkd Likk. 


HOW TO TRAIN BIRDS FOR SHOW. 

Unless a bird has received a proper training — no matter how well it may 
be benched, in nine cases out ef ten that exhibit will not be placed high in 
the honours list. If a show bird is wild in its pen when the judge is attend- 
ing to that class, it will not be looked at. 

Some exhibitors seem to think that the judge has all day in which to 
make his awards, but this is very wide of the mark. At most one-day shows 
the judge has to get through his work in a short space of time, so that the gate 
can be thrown open to the public at dinner time. The training pen is not 
the only means of taming a show specimen Much can be done in this 
direction when the birds are young. The exhibitor who pets his young stock 
and takes a great interest in the birds till they are matured will be sure of 
having his birds docile by the time they are required for show. 

It is up to every would-be successful exhibitor of prize fowls then to be 
often with his young stock, giving the most promising ones tit-bits from the 
hand. 'Fhis is not a laborious undertaking, for he need only pay attention to 
the prize specimens he has culled from his tlock of youngsters. 

Training pens can be purchased very cheaply from the various makers of 
poultry appliances. The length of time before a show that this training 
should be commenced will depend to a great extent upon the temperament 
of the bird. A fortnight before the show would not be too soon for some 
birds to be placed in the training pen, whilst others would be satisfied with 
from seven to ten days. Again, whilst the training pen should be large 
enough for its occupant, it should not be too roomy, or it wall take 
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Ioniser to train the bird. Some breeders use two sizes of pens. 
The birds are placed in the larger pens at first, so that they will not dama^^e 
their plumaj^e should lhe\' try to perform acrobatic turns. When they have 
settled down they are transposed to the smaller or ordinary sized pens. 

OBSERVE UTTER CLEANLINESS. 

DurinjLi the whole lime that the bird is in the traininf^ pen utter clean- 
liness must be observed. The droppings should be cleared away daily and 
some fanciers use sliding bottoms to their pens to facilitate cleaning 
operations. A movable perch is placed inside the pen for the occupant 
to perch upon during the night. The last thing at night the sliding bottom 
to the pen is removed, revealing a false bottom of wire netting, through 
which the excreta drops. In the morning the wooden bottom is put into 
place again and the perch removed. 

When the occupant is being trained the owner should feed it with choice 
til-bits, and after stroking the bird gently with a judging stick or cane, it will 
not be long before the bird will allow its owner to take it from the pen and 
stroke it. The latter process can take place whilst the bird is positioned on 
a box near the training pen. 

To keep the pen clean it is a common practice to put a sprinkling of saw- 
dust or dry sand on the bottom of the pen. The occupant will require 
a constant suppls' of fresh water to drink, and as regards feeding, it is unwise 
to change the diet suddenly, as this is apt to throw the bird off its food. Milk 
can be given to drink as a change. Where a male bird goes off colour 
whilst being trained, he will soon brighten up if a hen is placed with him in 
the training pen a day or two before he is to be despatched to the show. — 

i\)ui/rkv World. 


BREEDING TURKEYS. 

The first step for the beginner who takes up turkey breeding is to 
com r ence with healthy, robust stock as the foundation of his future work. 
It is necessary that the parent stock should have reached a certain stage in 
their growth before they are used for breeding. This matter rarely receives 
the attention that it deserves, and much of the turkey’s delicacy and the 
number of weedy chicks that one sees on so many farms are due to the fact 
that too young birds are used for stock purposes. I prefer using two-year-old 
hens, and the male bird may even be a year older. At these ages both sexes 
are in prime breeding condition. It is necessary that botli should be large, 
since size is of the utmost importance, and it must be remembered that large 
chicks will never be bred from small parents. 

TREATMENT FROM THE TIME OF HATCHING. 

The natural time for birds to la> is in the spring of the year, and turkeys 
are no exception. Eggs may be expected in March, and hatching should 
commence forthwith; the first batch of eggs may be given to ordinary hens, 
and when the turkey has laid as many eggs as may be expected for the season, 
she will probably become broody. If she receives proper care and attention 
she may safely be allowed to sit, and will, in due course, make an excellent 



October, 1914.] 


315 


mother, capable of brooding IS or 16 youngsters. She may be set in a box 
similar to that used for the hatchiiijL^ of ordinary chickens; but, of course, 
considerably lar^^er. The time reciuired lor hatching is 28 days. When all 
the chickens are hatched and thoroughly dry, they should be removed to a 
large coop or crate. Their removal from the sitting box should not, however, 
be unduly hurried, as is sometimes done. Every hour that they remain 
under the hen — that is of course, within a reasonable time— they are gaining 
strength. Turkey chickens do not retinire feeding until they are 24 or 30 
hours old. The food for the tirst hve or six days should consist of hard 
boiled eggs, chopped tine, mixed with biscuit meal or stale bread crumbs, and 
slightly moistened with milk. 'Fhe egg food should be left off gradually, 
giving in its place a cooked food mixed with rice boiled in milk. When ten 
days or a fortnight old a little dari, groats, or buckwheat should be thrown 
down, and, most important of all, young onions linely chopped should be 
provided. All kinds of tender green food are useful, but meat, minced and 
mixed with the soft food for the first three months, is absolutely imperative. 
With this one exception, the same foods as used for the other poultry may 
be given to the young turkeys. It is necessary that they should be fed at 
freciuent and regular periods, for unless this is done they are almost certain to 
suffer from indigestion. Young lurke\s have only a very limited capacits' for 
consuming much food at a time; hence the advisability of giving a small 
ciuantity of fooef and this at fretiuent intervals. They should be fed live 
times a day for the lirst live or six weeks. 

When the chickens are a fortnight old, barley meal or ground oats, mixed 
with middlings, can be given in the place of the soft food that has been used 
up to this age. Small wheat may take the place of the groats. This method 
of treatment may continue until they are about eight weeks old, when they 
are past the very delicate stage, and have reached an age when they may be 
removed from their coop. The treatment from this period onwards is not a 
difhciilt one, since they can partake of the same food as the other poultry, 
and they will take readily to nnisting either in trees or in a house, according 
to the situation of their rearing ground. 

FATTENING. 

Upon farms where there is arable land, full advantage should be taken 
of the stubbles, and the turkeys may be allowed to run thereon as long as 
possible. They are excellent foragers, conseciuently they obtain a very large 
proportion of their food. This, however, is not the only benefit, since the 
birds gain by this method of treatment to a considerable extent during these 
few weeks’ liberty, before they arc eventually fastened up for the final preparation 
before being killed for theChrislmas trade. After the stubbles, they may run on 
pasture land until about five weeks before Christmas, when they should be 
shut up in a large open fronted .shed. The feeding should now be of a fatten- 
ing nature, and for this purpose there is nothing to equal ground oats, which 
not only puts on flesh very rapidly, but gives it a whiteness which considerably 
adds to its appearance. Barley-meal or wheat-meal is also extensively used. 
Whole wheat or oats, steamed or boiled, may be given in the evening. 
During the last week a little pure fat, say, half an ounce per day per bird, may 
be added with advantage to their soft food. This just puts on the finish that 
is so necessary if the birds are to realise the high prices which are so well 
maintained evet*y Christmas. — Feathered Life. 
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POULTRY NOTES. 

“ Seasonable Work for Poultry-keepers ” is the title of an article con- 
tributed by James Hadijngtox to the Agricultural Gazette of New 
South Wales from which we take the followinj^ : — 

BROODY HENS. 

When it is desired to get as many broody hens as possible, the nests 
should be made snug and secluded, and the laying hens should be disturbed 
as little as possible, and one or two dummy eggs should be marked and left 
in the nests. The object of marking them is so that they are not gathered 
with the daily collection of eggs. These dummy eggs and the seclusion 
will induce the hens to stay longer on the nests when there is the least 
tendency to broodiness, and consequently they go broody sooner than would 
be the case if the opposite conditions prevailed. When the hen is found to 
be broody she should not be transferred to a new nest for a couple of days 
at least, in order to allow her to become thoroughly broody before any 
transference is made ; otherwise but few htnis will take to a new nest, 
especially in cold weather, when broodiness has less hold upon them than 
in warm weather. 

SETTING A HEN. 

There are many ways of making a nest for setting hens, and a notiem 
prevails that it should be made upon the bare ground, and a hollow scooped 
out of the earth to form a mould in which to build the nest. Undoubtedly 
this is a natural way, but it is not always practicable under all conditions, 
and in any case, is not necessary. Equally good hatches are brought off 
nests that are raised from the ground altogether, and the notion that tlie 
moisture coming up from the soil is necessary to successful hatching, is an 
exploded idea. The nests can he made, and equally good results obtained, 
everything else being etpial, by using a box with a bottom in. A very good 
size for a nest-b(jx is 15 inches long, 12 inches wide, and 5 inches deep. 
This should be enclosed on three sides and top, and if necessary darkened 
in front, and set in a small shed, or some such position. Short-cut, pliable 
straw, or some such material should be well padded into concave shape 
round the nest, and sufficient material left on the bottom to bed the eggs 
properly. It is a good plan to sprinkle a little powdered tobacco leaf 
through the nest, in case of vermin. 

KEEP THE HENS CLEAN. 

The greatest drawback to sittting hens is their liabi]it\’ to vermin. 
Everyone who has had even a little experience will understand this ; but it 
is but few who realize tlie source of all the trouble, and take steps to 
obviate it. One frequently hears complaints of sitting lums becoming badly 
infested within a week from being set ; but when this is the case, the cause 
is not far to seek. It lies in the fact that the house from which the hen 
was taken was first infested, and the infection carried to the nest. The 
moral is, “ Keep the poultry-houses free from lice some time before setting 
hens are required, and much less trouble will be experienced in this respect 
with the sitting hens.” How to do this has already been indicated in these 
notes ; in short, it is the hen house that is the focus of the whole trouble. 
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Where many hens are required to be set, the nests can be placed around 
the door of a shed, if proper supervision can be ^jiven them ; but a much 
better plan is to have a small run for each nest, and feed and water provided 
in each. In this way much less attention will be needed, and better results 
be obtained than from the above plan, owinj:j to the absence of lighting and 
changing of nests, with its consequent casualties. 

ATTENDING TO THE SITTERS. 

The water-vessel should be placed in a convenient spot, and never allowed 
to become empty. If a hen becomes over-thirsty she will invariably break 
one or more of her eggs, and attempt to supply the deficiency. P^ecd should 
either be placed in quantity before her, or feed supplied at a regular time 
every day ; grain only being used. Regular daily visits should be paid by 
the attendant to the nests to see if the hens are coming off the nests for feed 
and water, and other services, after the first forty-eight hours, and if not, they 
should be gently lifted off the nest and allowed to feed and exercise from 
ten to twenty minutes in the early stages, and later on thirty to forty minutes 
will not harm them, but will be beneficial to the eggs. A dust bath of dry 
earth or ashes, into which a handful of sulphur has been thoroughly mixed, 
should be provided in the run ; but not too much sulphur, or the fumes will 
be harmful to the embryonic chick. When several hens are set at a time, it 
is a simple matter to divide the chickens up between a portion of the hens, 
and re-set the balance for a second term if hens are scarce. Eggs can be 
started under hens and transferred to an incubator after the first week, if 
desired. This is an advantage when incubating eggs which are over a week 
old when set, 

ARTIFICIAL INCUBATION. 

As a general rule my advice to beginners using incubators is to follow, 
as closely as possible, the manufacturer’s instructions for operating the 
particular machine they are using. However, 1 might supplement these on 
some points. The iirst is in regard to the regulation of the machine to meet 
extremes of temperaturfc, one way or another, and one point that incubator 
manufacturers might be more explicit upon, is to how to meet these. I am 
frequently told by beginners of their getting up at all hours of the night to 
attend to the incubator. This should be absolutely unnecessary with any 
standard make of incubator worked under normal conditions, and the whole 
trouble, in almost every case, is regulation of the machine, or failure to 
anticipate coming temperatures. Thus, if a cold night follows a hot daj ^ 
judgment has to be brought to bear upon the adjustment of the machine to 
meet the lower temperature, and even though the incubator be running the 
exact temperature required, it should be altered equal to registering another 
one, two, or three degrees more, according to the intensity of the change 
expected, if the machine is to be found at the right temperature the next 
morning. This adjustment is done first by giving a little more light, and 
secondly, by a turn or two of the thumb-screw, which on most machines 
regulates the balance ; but in no case should the permanent balance of the 
machine be disturbed. The same also applies to anticipation of a hot day 
succeeding upon a cold night ; the regulation needs altering in the reverse 
way, and well in advance of expected changes of temperature. Another 
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point is the proper trimming of the lamp. If the wick is allowed to become 
incriisted or otherwise dirty, imperfect conbustion will be obtained, and 
the lamp will smoke, resulting in the formation of soot, which, if it falls 
down upon the light, will most likely cause a fire. When all this is properly 
understood, there should be no necessity to attend to the incubators between 
turning the eggs at night and early next morning. 

Eggs for artificial incubation should be under a week old when set, 
because it is found that the chances of a successful hatch diminish with the 
age of the egg. Eggs will invariably hatch fairly well, even up to three 
weeks old, with hens if care has been taken with them. This can be done 
by standing them, large end downwards, in bran or sawdust, keeping them 
out of draughts ; or entirely covered up, and turning occasionally after they 
are a few da>’s old. Eggs kept so long should not be shaken or jarred in 
any wa\ . 


VALUE OF LIME AND CLEANLINESS 
IN SMALL RUNS. 

Lime, without doubt, is very valuable to poultry keepers, and all runs 
that have got rank through constant use by the stock can very easily be got 
nice and sweet again, with the constant use of lime sprinkled on the ground 
every day. Another plan that has been successful is to dig up the ground 
and mix lime as thick as possible and bang down as hard as possible, when 
the lime will kill all germs and you will have the ground in grand condition. 
There are a number of back-yarders who get their runs and houses in lilthy 
condition through constantly throwing greens and other foods through the 
wires. The stock do not eat it up at once, and, of course, their droppings 
get in contact with the food and the place soon begins to smell. The l uns 
and houses ought to be cleared out every day to keep everything clear and 
tidy, and I always advise those who say that they have not time, etc., not to 
venture too much, because if poultry cannot be looked after as they should be, 
it is not a bit of good trying to get any eggs. Another little important item 
which many neglect is fresh water every da\', not forgetting earthen ware 
receptacles instead of dirty tins or cans, because earthen ware can be cleaned 
much better than anything I know. Grit is another very valuable article in 
the runs, there not being enough inside to be found, after the fowls have 
been there a little time. I always have a box of grit and shell handy at 
any time, and it is astonishing how much they enjoy it. — H. R. Day in 
Feathered Life. 
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ENTOMOLOGY. 

^ t ■— 

INSECT PESTS OF SOME LEGUMINOUS 

PLANTS. 


In May a plant of Crolalavia slriain was received for report. The plant 
for about a foot from the ground level was covered with a dense, white mass 
of the male scales of Aniacaspis pcnlif^omu Tar^^. (CoLciii(v). Tlie female 
scales, which are of a ^^reyish colour, are to be found buried amonjjj the male 
scales. 

On the same occasion the stem of a bean plant heavil\' infested with the 
same insect was received. 

This is a destructive insect in many parts of the world. It has a ^neat 
variety of host plants, «amon^ them peach, and it is sometimes known as ihe 
West Indian Peach Scale. 

In Ceylon it has previously been found on j^eraninm, CaUicarpa hvtifilii, 
castor, Tylophora (isllnitatica, heliotrope, dadap ( Erythrina sp.), AJiauuuuia, 
Efaiourtia Ramonlchi, In other parts of the world it infests plum, pear, 
pecan, privet, U^ipe, cotton, china-berry, Capsiciint, papaw, mulberry. 

In Jamaica Newstkad found it in injurious numbers on Ctislilloa rlnslim. 

Since (jREEN wrote in 1896 iCoaidtr of Ceylon, Pt. II ) this insect seems 
to have extended its ranj^e of food plants in Ceylon. Then ^.jeranium and 
CalUcarpa Innala were the plants most severely attacked. 

I have observed that the insect on Flaconrtia is attacked by the 
Coccincllid, Chilochoriis ctn unnioliis, by a small, brown Coccinellid with 
Pseudococcus-like larva, b\’ a small black chalcid, by the lai\:e ot a 
Cecidomyid, and by a minute, black Coccinellid probably ol the ^^enus 
Lyboccphahis. 

Another Coccid, Hemieliionaspis iiiiiior, Mask, has been found recently on 
several occasions on species of Cia>talaria ^rovviiyi!; by the roadside. One’s 
attention is usually called to its presence by the white male scales. 'This loo 
is an insect of wide occurrence and of varied diet. It is recorded from 
Parsoni<i, Rhipo,iloiinin scaiideiis, Hihisms, Capsiann, Pcdiirgoiiimn, cotton, 
pepper, coconut palm, Melia tn^cdaraelt. Green records it {Cliionaspis albirsziiv 
Gr.) from Ceylon on Albizzia slipulola, and Pilhceolobium snnuiti, and 1 have* 
taken it on Hibiscus eriocarpus and what may be a variety on Cassia afala. It 
seems a much less common insect in Ceylon than its near ally, Hemieliiouaspis 
aspidislra\ Si^^n. which is often very injurious to such palms as coconut, Areca 
Chrysalidocarpus, It is kept partly in check by coccinellids, chalcids and, 
Cecidoniyids. 

A much less conspicuous settle that I have also recently found on road- 
side plants of Crotalaria is Leptdosaphes sp. (proh. over i Pack), one of the 
so-called Mussel Scales. Mh. Green records this insect from the leaves and 
young stems of orange trees in Ceylon, and I have taken it or a nearly allied 
one on Samadera ituiica, variegated croton, and Rural sonialoides. 
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A species of membracid, Leptocenirus sp. ( prob. substitutus ) feeds on 
Crotalaria. These are sucking insects and may be recognised by the back- 
wardly projecting thoracic spine and by their habit of sidling round the twig 
when disturbed. The eggs are deposited underneath the bark of the stem and 
of the leaf-stalks, and the regions where they have been deposited become 
corky and cracked. The eggs are subject to the attack of minute Hymenop- 
terous parasites. 

Another sucking insect, Raginus imporlunitas, Dist. ( Capsidcc ) has recently 
been injuring Crotalaria at the Experiment Station, Peradeniya. It feeds on 
the leaves which become spotted with the black excrement. The insect is 
very small, about i inch long, very active, bluish green in colour, with the 
legs whitish and provided with black spines. The apex of the rostrum or 
beak and of the tarsi is dark-brown. This insect occurs also in India on 
Crotalaria ( Sann Hemp ). 

A dark green aphis is also occasionally to be found on Crotalaria. 

The best application for use against the above mentioned sucking insects 
is Kerosene P2mulsion. Aphides however are so much subject to the attacks 
of natural enemies, especially Syrphid larvae, in Ceylon, that generally no- 
thing requires to be done in their case. I have seen large colonies wiped out 
in a few days. In the case of Aulacaspis pentagona and Hemicliionaspis minor, 
unless a large number of plants were attacked, it would be best to cut out and 
burn the infested plants. In other cases the stems should be rubbed with a 
coarse brush before the spray is applied. 

A small dipterous maggot attacks the stems of Crotalaria slriala var 
acuiifolia at Peradeniya. It feeds in the pitli, and a small hole with a 
purplish margin probably indicates where the maggot made its entrance. 
Puparia are to be found inside the stems. They are about 2*5 m.m. long^ 
yellowish, darker at the ends and with two, short, sharp processes at one 
end. The adult fly is a small, black, shining insect with brown eyes. It is 
probably an Agromyzui, many of the species of which are injurious steni-or 
. leaf-miners. It is probably not very injurious in Ceylon at present, but it 
should not be neglected. All badly attacked plants should be burned. 

Crotalaria sp. is subject to defoliation by the carterpillar of Argina sp. 
( prob. syringa ). The caterpillar has a habit of coiling itself up. It has a 
mottled appearance due to the presence of numerous black and white trans- 
verse bands. The head is reddish-brown, the thoracic legs black. There 
are four pairs of abdominal prolegs and one pair of anal prolegs ; the hooks 
are in a single row on the inner side of the proleg and become suddenly 
shorter towards the anterior and posterior ends of the row; there arc about 
1 5 of the larger hooks. 

Each body-tubercle bears a long, black or white, shortly-feathered 
hair. The pupa is curved dorso-ventrally, sTiining, yellowish-brown on the 
dorsum, dark brown on the venter ; the dorsum of the abdomen bears large, 
black spots and on the wing-cases are black bands. The cremaster consists 
of 8 long hairs, each with numerous, hooked spines at the apex. 

When not numerous the caterpillars should be collected. If numerous 
an application of lead arsenate or Paris Green should be made. 
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The seeds of Crotalaria are liable to be destroyed by a Tineid caterpillar 
which lives inside the pods. A small circular hole in the pod indicates where 
the moth has made its escape This hole is prepared beforehand by the 
larva. The caterpillar is small, of a dirty white colour, head bianvm 
prothoracic and anal shield black, tubercles black. The pupa is aboii 
3’5 m.m. lon^^ brown in colour, darker at the ends. The apex of the 
abdomen is provided witli a larj^e number of lon^^ set^e hooked at the apeX’ 
some longer than others. The moth is a small, reddish-brown insect, palpj 
upturned and black at tip, eyes red. tibiae and tarsi mottled brown and white 
Usually an attacked pod contains a few i^ood seeds. 

TEPHROSIA CANDIDA. 

Branches covered with niealy-buj^, Psciiilococctis sp. {CocciJic) were 
received in April, So heavy was the infestation that the branches looked as if 
they were covered with snow. 'Fhe correspondent remarks that it appears 
to kill the plant in time. The insect is covered with white powdery wax and 
posscvsses two lonj4 white, wax hlaineuts at the caudal end, while slender 
^lass\' sctie or hairs are scattered all over the body. Tlie insect is prob.ihly 
Psc'tidocoa'iis rirgaliis, Ckll, which is a widely occurring imsect and has been 
reported previously on Tephrosia as well as on cotton, Alhi^zia mo! in cava 
tomato, Manilioly AcalypJuu Caslilloa cfasliai, Adiouium and Miviosa. I have 
seen the same insect recently on younj^ shoots sprinj^^ini^ up from a Cacao 
stump. Amonj^ the bu^s sent in on Tephrosia was a pupa of Spalifis rpiiis, 
whose caterpillar usually mana^^es to keep this fj[roup of Coccids in check in 
Ceylon. Several Hymeiiopterous parasites emerged from the material. If a 
colony continues to thrive it would be well to cut off and burn the infested 
branches. 

In May a branch of Tephrosia umdida was received from Demodera 
infested with a species of Ccrocoans ( Coccida ), 1'he insects which are of a 
rusty-white colour were massed along the twigs. The waxy test can be easily 
peeled off exposing the shining, greyish-purple female. The body is 
hemispherical and the anal region, which is yellowish, projects beyond the 
margin. The test is hemispherical and about 3 m. m. by 2‘5 m. m., excluding 
the free parts of the wax tufts. Of these wax tufts there arc six rows, tln ee on 
each side of the mid-dorsal line which is free of them. The lowest row is 
just dorsad of the line along which the test rests on the twig. Inteiiningled 
with such tests arc several small, oval, dark yellow tests each with a shallow 
concavity on the dorsum at one end, while the remainder is covered with 
small tufts and isolated curled lilaments. 

This insect agrees closely with Ccvotocciis hibhei, Gr. described from 
Hibiu'us (Bombay) and Gossypiiim (Pusa). There are twelve cribiforni plates 
in groups of three pairs on each side in all the specimens examined. There 
arc about six ffgure-of-eight pores in each anal lobe, wdiich Green, who is 
usually very exact in his descriptions, docs not refer to as occurring in 
C.hihisd. No parasite were observed. This insect is probably not common 
enough to cause much harm, but it should not be neglected. 

On the same twigs nymphs and adults of a membracid, probably Gargara 
mixta, were feeding. The n>’mphs are green with the venter flat, dorsum 
convex, and are covered with short white hairs. The legs are yellowish- 
white. Ants are usually to be found in attendance on such insects. 
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A species of Xylehorus, prob. fornicatm, was received from Haputale in 
June with the report that the Tephrosia was j^rovviuj;^ in a held of tea affected 
with shot hole borer, and that the borer was causing the stem to break oft just 
as in the case of tea. Some of the beetles were slightly smaller than typical 
A", fornicahis. In none of. the samples of Tephrosia sent were larvic or eggs 
found. The twigs were sent in lead-foil, and it is worthy of record that the 
beetlCvS bored a clean cut hole through two thicknesses of this. 

Lcucana illaitca . A large colony of the Coccid, Aspicliotus l<iianta\ Sign, 
was observed on the stem of a plant of this species growing as shade among 
Coffea rolnisia. The colony formed a conspicuous, scurfy, white patch. Each 
scale is roughly circular and of a greyish white colour. The insect is to be 
found underneath. 

Dcsmodtim cephalotcs. A species of Xylehorus (prob. X. fornicatns) was 
recently observed to be attacking the stems of this plant. No eggs or larvae 
were found in the tunnels. 

Acacia decurrem. A disease that may be caused by an insect has been 
reported. The correspondent, who believes it to be caused by an insect, 
says, “The first symptom is small blobs of gum oozing out all over the 
bark just as if someone had been pricking the tree with a needle. After that 
the bark goes reddish-brown and cracks.” The disease, he adds, has spread 
all over the clearings. Streams of gum occur all over the stems, and the bark 
is so impregnated with gum that it is as hard as iron ; ultimately it cracks 
both longitudinally and horizontally. When one examines a recently diseased 
area in bark that is still soft he sometimes ftnds, on cutting awav the bark in 
thin slices, a small discoloured area with five or six dark spots in the centre. 
In one case by carefully scraping away the gum 1 found what were without 
doubt six eggs located over the dark specks. They were Hat and overlapped 
somewhat like the tiles on a roof ; tht? outline of the group was triangular. 
Sometimes, however, gum oozes from a wound that shows no such dark 
specks. Followed deeper into the bark the dark specks disappear and the 
wounded tissue becomes more diffuse, very often breaking up into channels of 
gum that run horizontally and vertically in the bark and often merge into 
minute, dark-coloured streaks. 

This disease has been spoken of as “ Fire Blight” but it is ciuite distinct 
from the “ Fire Blight” of Acacia of Australia ; the latter disease is due to 
the attack of a beetle, Paropsis orphana, Erich., on the leaves. The leaves 
turn brown giving a plantation the appearance of a tire having been through 
it; the effect is to make the bark difficult to strip and at the same time to 
render it poor in tannic acid. 

The caterpillars of the moth Euproclis scinlillans, Wlk. and of a species 
ot Tortrix have been reported as doing danuige to Acacia (iecurrens. The 
Tortrix had also attacked the tea, and the correspondent makes the obser- 
vation that the pest was confined to tw^o Acacia-planted fields, situated at 
opposite ends of the estate. 

The caterpillar of Euproclis sciniillans^ Wlk. is greenish-brown in colour, 
with a light brown head and bears Idtig white hairs on the tubercles. There 
is a pair of prominent tubercles, that on the first being bounded laterally by a 
short yellow band with an orange spot near its middle. From the second to 
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the seventh (inclusive) abdominal segments extends an oranj^^e-red. dorsa] 
stripe bounded laterally on each side by a yellow band. The dorsum of the 
eighth abdominal se^^ment bears a prominent tubercle. The third thoracic 
sefiinent has a sliKjht oran^^e tin^e on the dorsum. 

The pupa is greyish-brown, except the dorsum of the abdomen which is 
reddish-brown, and the win^ cases and apex of the abdomen which are 
yellowish. The body bears loni^ whi'e hairs. The cremaster consists of 
many hooks. The pupa is enclosed in a thin dirty-white cocoon, in a state of 
nature probably enclosed in a casing of earth. The moth has the forewinj» 
brownish, with small scattered black scales and three yellow areas alon^ the 
distal margin of the win^. The hind wiiif^s are lij^ht yellow and the apex of 
the abdomen bears a tuft of oranj^e-coloured hairs. 

1 have taken the .same caterpillar eatin^^ a hole in the side of an unopened 
cacao flower. 

A. HUTHERP^ORD. 


CEYLON AGRICULTURAL SOCIETY’S STAFF. 

The Oruanisin^ V^ice- President proceeded to En.^land on the 5th May last 
to represent Ceylon at the recent Rubber and Allied Products Plxhibition in 
London, since when Mr. T. Pktch has been actinj^. 

The Secretary completed his annual circuit throuj^li the various provinces, 
inspecting the work of the Instructors and visiting the Gardens worked under 
the auspices of the Society. He was absent in India from the 6th to the 15th 
December last, attending the All-India Agricultural Conference held ; t Coim- 
batore from the 8th to the 13th idem, and on his return submitted a report 
which was presented to the Board of Agriculture at a meeting held on 3rd of 
P'ebruary last. 

The Society is the poorer by the death of Mr. N. M. Jayasukiya, Agri- 
cultural Instructor, stationed in the Hambantota District. Mr. Jayasuriya 
showed great aptitude for his work, and the persistency and thoroughness he 
displayed in all he undertook made him a valuable ofheer whom it is difficult 
to replace. Mr. A. A. Jayasinghe is at present under training at the P:x- 
periment Station, Peradeniya, with a view to his filling the vacancy that has 
been created on the staff. — C. A. S. Report. 


TEA AT THE GOVERNMENT EXPERIMENT 

STATION. 


The yield for the months of June and July was 10,559 lb. of green leaf 
and the price 6 3 cents up to August 8th, when it was reduced to 5 cents 
owing to the war in Europe. 

In plots 151-154, interplanted with Hevea, the lower branches of the 
trees have been lopped. 

The vacancies in plots 146-150, supplied in June, are beginning to shoot 
from the stumps. These have been lightly mulched against the dry weather 
of September. 

Holes 1 X feet have been dug in plots 14.1-145 and 151 ready for 
supplying up in October. The holes have been dug rather lat ger than usual, 
so that weeds can be thrown in during the next six weeks and allowed to rot. 

All drains have been thoroughly cleaned and deepened.- -P rogress 
Report, Peradeniya Experiment Station. 




324 


[October, 1914. 


CO-OPERATIVE CREDIT 

MOVEMENT. 



CO-OPERATIVE CREDIT IN CEYLON. 

This movement is now fairly launched and tlie first year’s work was 
commemorated by a conference held at the Kind’s Pavilion, Kandy, under the 
presidency of His Exceli.kncy the Governor. As a meeting of those actively 
interested in co-operation, the conference was a success; and His Excellency’s 
presence was of ^reat encouraj^ement indicating as it did his reco^j[nition of 
the sif^nificance of the occasion as a staj^e in the progress of a far-reachinj.^ 
movement fraui^ht with immense possibilities to the people of this Island. 

Mr. N. Wickremaratxe, the Secretary to the Board of Control, j^ives 
the following summary of the work so far accomplished: — 

39 Societies have been registered, and other applications for registration 
have been received and are under consideration by the Registrar. Mr. J. A, 
WiRASiNGHA, Mudaliyar of R lyigam Korale, has succeeded in establishing 
four Societies in his korale. The public men of Jaffna have established a 
Central Society in the town with a view to finance the smaller societies of the 
district. The Assistant Government Agent, Matale, has appointed a Central 
Committee whose business it will be to visit villages round about Matale, 
explain the object of Co-operative Credit and help to establish Societies. 
— C. A. S. Report. 

HOW CO-OPERATION CREATES CREDIT. 

The most hopeful of all the movements in the life of India to-day is co- 
operative credit, and in the important Resolution recently passed by the 
Government of India its direct benefits and its incalculable potentialities are 
fully recognised. 7'en years ago co-operation in any form was practically 
unknown in India, but to-day, as the Resolution points out, “there are o\ei- 
twelve tliousand societies with nearly six hundred thousand members and 
with a working capital of over five crores of rupees.” Such a growth as this 
can only be described as stupendous; it puts in the shade the mango trick of 
the Indian conjurer. There is indeed some difficulty in realising that so great 
an economic miracle has aclually come to pass. Individually, the 600,000 
members of the co-operative credit societies have no credit worth speaking of. 
How small it is can be seen from the fact that a money lender will ordinarily 
only lend money to a ryot at 33 per cent., and will advance only small sums 
even at this high rate of interest. Yet when the credit of these borrowers is 
combined in co-operative societies, they are trusted with five crores of rupees 
on their personal security and the rate of interest sinks to twelve or even six 
per cent. Obtaining capital on these terms, the cultivator can pay oft* his debts, 
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receive the full return on his labour, and enjoy an ever-inreasin^ prosperity. 
If we allow five dependents to each co-operator, some three millions of people 
have been raised from hopeless bonda/^e to a cheerful independence. I'he 
calculation of the Government of India is that the cultivators have been 
delivered from the absolutely unneccs.sary payment of twenty lakhs a year — a 
very substantial sum to add to the income of the toilers of the fields. Even 
this lai'i^e saving is only a part of the pecuniary benefit conferred by co- 
operation, for, as every one who has watched the working of the societies is 
aware, their indirect effect has been to reduce the rate of interest all round. 
The Government of India are thus amply justified in their claim that in all 
aboui six million persons in this country are gainers by the beneficent agency 
which the world owes to the pliilanthropy and genius of Raiffeisen. But co- 
operative credit, as it was conceived by its discoverer, and as it has revealed 
itself in practice, is much more than an agency for getting people out of debt. 
To the individual it teaches thrift, enterprise and foresight. In the com- 
munity it brings to the front the mim whom the village trusts and it dewlops 
into a powerful force th it instinct for combination and mutual help which is 
never altogether absent from an Indian village but which may have become 
very feeble by disuse. This social aspect of co- operative credit invests the 
movement with great importance. The revival of corporate village life has 
long been the aim of the Government of India, but all artificial creations for 
this purpose have failed. Co-operative credit, however, has in many places 
developed on such lines to suggest that the societies may become real village 
panchayats. Self -help and co-operation in financial matters have been extended 
to the correction of social abuses, the promotion of education and sanitation, 
and the improvement of the comninnity as a whole. It has been repeatedly 
urged in these columns for many years that societies which thus showed the 
desire and ability of tlie people to help themselves were precisely the 
organisation which would fill the place of the old panchayats. A few months 
ago tile Hon. Mr, Lyon, in a striking speech, predicted the political utility 
which the societies might attain, and now we have a confirmation of this view 
by the Government of India wlio not only suggest the theoretical possibility 
of this revival of corporate village life but who enjoin on the District Otficer 
the duty of keeping in touch with the societies and of giving them such 
assistance as he can render without interfering in their internal afiairs. 
Care must, of course, be taken not to graft too many new activities on the 
thriving young stock, but there can be little doubt tliat in co-operative credit 
we have a real, living movement — a stirring of the dry bones of a vanished 
communal life ! — Indian Agriculturist. 
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GENERAL. 



THE AUTHOR OF THE BIRDS OF 
CEYLON.” 


Colonel ( better known as Captain) William Vixcknt Lkggk, F.Z.S., 
F.R.G.S., the author of the monumental work on the Birds of Ceylon and 
numerous ornitholo^jical papers, served in the Island for 9 years (1868-77). 
Though he rendered valuable military service to the Empire he will probably 
be best remembered for his literary and scientific work. Since his retire* 
ment and residence in Tasmania he has occupied the position of President of 
the Australian Ornithological Union and of the Biological section of the 
Association for the advancement of Science as well as Chairman of the 
Council of Agriculture, Tasmania. 

Colonel Lcgge writing to the Secretary of the Ceylon Agricultural Society 
in July last says: — “ I may possibly visit Ceylon next year .... I should 
much like to see the dear old Isle again. ” This will be pleasant news to 
many old residents, and we have no doubt that our National History Society 
will extend a hearty welcome to our visitor. 

C. I). 


THE RINGING OF TREES. 


The following extract from an article by Mr. L. A. Boodle in the Kew 
Bulletin No. 6 of 1914 should prove of interest to tropical planters: — 

The effect of ringing differs in different kind of trees. Various experi- 
ments have been made, and a study of the results of the operation proved 
useful in the early days of plant physiology in leading to a knowledge of the 
route of conduction of water and of elaborated food-substances in plants. 
Experiments in ringing were made by Malpighi and Ray, of whom the latter 
mentions that a holly tree lived for se;cral years after a ring of bark ol a 
hand^s breadth had been removed from the stem so as to leave the wood 
bare. Since this early observation numerous experiments have been made on 
several kinds of trees, and form two classes, xi/. : — ( 1 ) bark-ringing, i.e., the 
stripping' off of a ring of bark as in the case mentioned above ; and 
(2) wood-ringing, i.e., making an annular cut into the stem through both 
bark and part of the wood. 

Bark-ringing. — The effects of bark-ringing depend upon the interruption 
of the bark and the exposure of the wood. The break in the continuity of 
the bark prevents the normal conduction of elaborated food-substances 
(albuminous and carbohydrate ) from the parts above the ring-gap to those 
below, since these bodies are ordinarily conveyed through the bark (or more 
precisely the phloem ). Hence, if there aie no leaf-bearing branches on the 
stem below the point of ringing, starvation of the roots ensues. This may be 
slow, seeing that there is a store of food in the bark of the roots and of the 
base of the trunk to draw upon, but the growth and absorptive powers of the 
roots will eventually be checked, and in some ^ses the functional failure of 
ibe may be the final cause of the death of the tree. 
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The exposure of the wood, where the bark has been removed, introduces 
other factors endangering the life of the tree. The supply of water for the 
upper part of the tree has all to pass through the w^ood at the level of the 
ring-gap, and from several causes the conducting power of this wood tends to 
become more and more curtailed until the requisite amount of water can no 
longer pass through it. Owing to the surface of the wood being in contact 
with the air, the outer layers of wood become dry and useless for conduction. 
This alone may soon render the water-supply insufficient in species with only 
a thin zone of sapwood, since true heart-wood is incapable of conducting the 
transpiration stream. On the other hand “sapwood trees ” ( i.e., those which 
form little or no heart-wood ) can usually survive the operation of ringing for 
a long time, e.g. several years. Among these the progressive drying of the 
wood from without inwards may tinally restrict the area of functional wood 
until it reaches the critical point, or this result may be accelerated by a fungal 
disease attacking the wood and rendering some of it useless. Again, in trees 
which form heart-wood, the production of this accounts for the loss of a 
certain proportion of the w'ood available for conduction. While no new' 
wood is added at the level of ringing, and functional w^ood is lost externally 
by drying, there is a further loss internally owing to the yearly conversion of 
some sap-w'ood into heart- wood. 


To summarise, bark-ringing eventually causes the death of the upper 
part of the tree, because the water supply becomes inadequate, either 
through loss of conductivity in the wood at the level of the wound, or 
through delicieucy of absorption by the roots. 

An interesting example of bark-ringing may be quoted here. A forked 
pine-tree was chosen by Haktig for an experiment. The tree w'as 
118 years old, and the trunk w’as forked at 4^ m. above the soil into two 
approximately equal stems. The bark was peeled off all round one of these 
stems at about 3 m, above the point of forking. When the tree was felled 
18 years after this ringing operation had been performed, it was seen that the 
crowns of both stems were still sound, but that the foliage of the ringed stem 
was thinner and weaker than that of the other stem. It wais also found that 
growth in thickness had practically ceased after ringing on the side of the 
trunk situated below* the ringed branch. The reason for the long-continued 
life of the ringed stem is that the roots attached to tlie base of the trunk on 
the side below the intact stem had received normal nourishment, and there- 
fore, having remained healthy, had been able to supply the trunk with a 
good supply of w’uter. 


Wood-ringing. — l^he experiments in wood -ringing made by Strasburgkr 
and others show that, though the inner (older) laj’ers of sap-w^oocl can 
conduct water for the transpiration current, the heart-wood cannot do so. 
The first of the following cases serves as an example of a sap-wood tree, the 
remainder being “heart-wood trees’" (i.e., trees which form heart- wood ). 

IVo beech -trees 150 years old had trunks 32 cm. in diameter. These 
were ring-cut to a depth of 8 cm., and the trees still bore foliage a 
year and a half later. 

The trunk of an oak 50 years old w^as ring-cut into the heart-wood, and 
its foliage withered in a few days. Another oak of the same age, which was 
cut similarly but not quite through the sap-w ood, did not w ither for some weeks. 

The trunk having been cut to the heart-wood in a tree of Pntnus aviuw, 
and in a Rohinia, wilting of the leaves took place in two days in the first case, 
and in a fevV hours in the second. 

Various other experiments and observations have been made in bark and 
wood-ringing, but enough has been (luoted to illustrate the nature of the 
results obtained in this way. 


C. D. 
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SUNNHEMP (CROTALARIA JUNCEA)- 


The Sanskrit name Sanam occurs in ancient works like Manu’s Code in 
which sunnhemp fibre is said to be appropriate for making the sacred thread 
for the Kshatriyas just as cotton is appropriate to the Brahmins and wool to 
the Vaisyas. The Sanskrit name is apparently the root of all vernacular 
names of the plant, except one, used in the Presidency, of the Latin name 
Cannabis applied to a different* fibre plant (Ganga) and the English name 
hemp. The expression sunnhemp is tautological, “hemp” being a trans- 
formation of “Sanam.” “Sanam” changed into Sanap (m and p being both 
labials), Sanap assumed the form “hanf ” and eventually “hemp.” The plant 
is Ciilled Sanapptt in all the Tamil districts except Tinnevelly, where the name 
is corrupted into Sadambu. The Tulu name taslmfiibii appears to be a similar 
corruption of the Sanskrit name. The plant is called Zanumu in Telugu and 
Senabii in Canarese. The Uriya name soni is but a slight corruption of the 
Sanskrit Sanam. "Strange to say, the Malayan name IVuckoo alone has no 
connection with the Sanskrit name. Wuckoo literally means “border” being 
cognate with the Tamil pickain and particularly applied to the sunnhemp 
grown on the borders of Travancore, and is elsewhere in the Malayalam 
country applied to the Dekkani (Hibiscus cannabintis) as well as the sunnhemp 
indiscriminately. The first part of the botanical name means rattle, as the 
ripe pods with the seeds lying loosely in them, make a grating noise, when 
shaken. Jnncea refers to the “ rush-like stalks of the plant. Strange to 
say, the Telugu word “Zanunia” has now become generic in the Telugu 
tracts of Ganjam aud Vizagapatam, sunnhemp proper being called there 
Katta Zanumu (katta meaning stick) and the Dekkani hemp “Gogu Zanumu. ’ 

ADVANTAGES OF SUNNHEMP IN A ROTATION. 

The crop is fit for harvest iii three months after sowing and does well 
on poor or sandy soil. Its cultivation is inexpensive, for it needs neither 
interculture nor manure. The bast separates easily when retting is thorough. 
By the agency of the bacteria dwelling in its root tubercles, it assimilates tlie 
nitrogen of the soil air and fertilizes the soil with that precious plant food as 
well as with its sheddings. 

SOIL. 

Loamy soil of mixed black and red colour is the best, loamy black soil 
comes next, and then loaniv red soil. The crop grows fairly well even on 
the sandy soils of the coast. On sandy soils the crop grows tall and has 
comparatively long roots. Throughout the Presidency, poor soils arc as a 
rule selected. The crop is believed in the Godaveri district to be predisposed 
to disease if cultivated on a fertile soi . Above all, the crop needs a high 
and well-drained situation. In the Godaveri. Kistna, Guntur, and Tinnevelly 
districts, the bulk of the crop is cultivated on wet land. Elsewhere the crop 
is as a rule irrigated whether cultivated on w^et or other land. In the Ganjam 
aiiGl Vizagapatam districts, the crop is cultivated on unirrigat<d land and so 
also the crop sown to a trilling extent mixed with other crops in the Deccan 
districts and the upland taluks of the Guntur district. 

ROTATION. 

On wet land, sunnhemp alternates with paddy in the Tinnevelly district ; 
sometimes it follows turmeric, in the Goddveri district, it is cultivated as the 
first crop and is followed by tobacco,.. horsegram, Bengal gram, Jonna and 
paira gingelly. In the Erode taluk, sunnhemp comes after the cereal crop of 
arisi — cumbu and adar cholam (frdder crop),. As a rule sunnhemp is not 
cultivated on the same land in the Tinnevelly district except at intervals 
of three days. 



October, 1914.] 


329 


SOWING. 

The seed rate is the heaviest in Tinnevelly where it is the same as for 
paddy, viz., 1 kottai or 112 Madras measures of seed for 1 kottai of land, viz., 
1*68 acres, that is nearly 70 Madras measures per acre. In the Bhavani 
taluk, Coimbatore, for instance in Dalavaipalayam, the seed rate is 14 vallams 
or about 33 Madras measures per acre. In the Godaveri and Kistna deltas 
20 to 30 seers (80 tolas rice contents) or about 14 to 20 Madras measures 
and in the Ganjam and Vizagapatam districts, about 60 seers or 40 Madras 
measures of seed are sown. On dry lands in the upland taluks of the (hintur 
district and in the Kurnool and Ceded districts, about 1 or 2 giddas 
( 1 gidda } pint) of seed are sown mixed with 1 manedu (4i pints) of Jonna 
and various other seeds. The seed rate for the summer crop is much smaller 
than for the rainy weather crop. 

In the Tinnevelly district the method of sowing and covering the seed is 
very peculiar. After the soil has been ploughed and watered as said before, 
it is sown broadcast and then while water is standing on the land levelled by 
a plank of palmyra or coconut wood drawn by two men, each holding a rope 
fastened near one end of the plank. On land that has been dug in the 
process of harvesting turmeric in the Tinnevelly district, the land is plouglied 
once if it has settled and levelled b\' the plank drawn by a pair of bullocks, 
without being irrigated at all. In other parts of the country, the seed is sown 
on ploughed land and covered by land being ploughed once or twice or by 
being brush-harrowed. In the Ganjam and Vizagapatam districts, seed is 
covered by working the ladder harrow called Moi, in Uriya. In Tinnevelly, 
if seed is sown on well-ploughed land, the levelling plank is dispensed with. 
In Tinnevelly the crop is so densely sown that the plants are only 21 inches 
to 3 inches apart both ways, and an acre carries about 7 lacs of plants. 
It has been observed that the sutmhemp stalks on a sandy soil are as tall and 
thin as those of a crop sown twice as densely on a more fertile loamy soil in 
Tinnevelly. The denser and thinner the stalks are over a given area, the 
greater of course is the cinantity of bast issue. 

The object of sowing the crop so densely as stated above is chietly to 
induce the plants to grow erect without branching. At the points where the 
stalk branches off, there would be breach of continuity of hbre which 
would thereby be short. 

In the upland taluks of the Guntur district, chietly \anukonda taluk 
snnnhemp seed is drilled in 9 to 12 rows by the ryots amidst a Jonna 
(Aiuiropo^onsor^hnui)ov Sajja {Pcniiisehnu typhoidcum). The seed rate in 
such cases is two manikalu ( 294 cubic inches or neaily 3 Madras measures) 
per acre. This is the only instance of sunnhemp seed being drilled. Two 
hundred plants thus grown make a bundle of the same size as 30 plants 
growing sparsely. 

WATERING, 

The crop is watered after the land is ploughed and before seed is sown 
in the Tinnevelly district, and after the levelling board has been worked, the 
water is drained off. The crop is irrigated ten days afterwards. Thence- 
forward the irrigation is at intervals of about a fortnight in the absence of 
rain and if the weather be cool, watering once a month would suftice. 

HARVESTING. 

The irrigated crop is generally harvested in three months after sowing. 
Sometimes the flowers drop off and then the crop is kept till it Howers again 
and seeds. It then becomes a four months’ crop. Tlie unirrigated crop very 
sparsely mixed with Jonna and other crops on dry land in the Deccan 
districts and the upland taluks of the Guntur district is harvested five 
months after sowing. 
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It is very strange that statements made by such great authors as 
Dr. Royle and Col. Drury regarding the general method of harvesting 
sunnhemp should be found to be untrue. Dr. Roylk says “The Telugu 
people considei* the fibre to be in the greatest perfection when in flower, 
when it is pulled up by the root.’’ 

Drury says : “ The mode of preparation differs from that of other 
fibres in one particular especially, the plant being pulled up by the root and 
not cut. ” These statements are quite true in regard to “ Gogii ” or Dekkani 
hemp (Hibiscus cannabinus), but not at all in regard to sunnhemp. Nowhere 
in the Godaveri and Kistna deltas is sunnhemp pulled by the root. In the 
G injam and Vizagapatam districts, the crop on soils of loose texture is, in- 
deed, pulled up by the root, but the butt ends are afterw^ards cut. It is only 
in some parts on the sandy soils of the West Coast that the crop is pulled by 
tlie root and retted therewith. 

STACKING. 

After the stalks are dried and the seed threshed out, the bundles are 
stacked like those of cholam straw in the shape of a gabled roof in all parts 
of the Presidency except the Ganjam, Vi/agapatam, Godaveri and Kistna 
districts, where the stalks are steeped in water immediately after harvest. In 
these places the bundles are so piled that their butts and the tapering ends in 
any two consecutive courses of the stack are alternately outwards and 
inwards, so that the surface of the pile may be even. The gable of the st ick 
consists of the bundles laid longitudhially and the whole is covered with 
stalks from which fibre has been already extracted. The roofing bundles are 
nude to project as to foim e iYes. Care is taken that the bundles are not 
wetted by rain. A number of bundles arc removed from one end of the stack 
from time to time when reciuired for libre extraction in such a manner that 
the remaining bundles at that end may not be exposed to rain. 'Fhe bindles 
in the whole stack are removed in the course of a year and fibre manufactured 
therefrom. 

RETTING. 

The sunnhemp stalks are kept in the stack for at least a fortnight, lest ' 
the fibre should be weak and not for more than a year. A Shanappan 
provides himself with a sufficient supply of stalks to give himself and other 
members of his family including the females sufficient work throughout the 
year in the way of extracting the fibre and weaving fabrics; and the 
Perikivaniilii, of the Northern Circas, similarly provide themselves with a 
sufficient supply of fibre. There is a very large demand for sunnhemp bags 
for exporting the hill produce of Palkonda to Parvatipuram. It is the business 
of many families of Perikivandlu who reside in Kandisa, Neelavalasa, 
Tambacliipalli, Tunivada, etc., to meet demand for sunnhemp bags. 

As said before, the stalks of sunnhemp are steeped in water in the 
Northern Circas immediately after the harvesting ol the crop. In other parts 
of the country small quantities of stalks are retted, as required, from time to 
time throughout the year. The sunnhemp bundles are untied and spread 
like a mat being fastened with palmyra fibre, about 9 inches thick. Across 
the stalks at both ends of the layer, stalks are laid and bound to the plants 
below by palmyra fibre. Turf is then placed over the whole and over the turf 
sandy earth is put so as to keep the stalks well down in water. 

In the Tinnevelly district, tanks fed from the Tambraparni channels are 
used for retting purposes. The superiority of the Tinnevelly fibre is prob- 
ably due to the superiority of the water in which the stalks are retted. The 
water is good as compared with the quality of the water generally available 
elsewhere. In the Coimbatore district and other parts of the country pools 
of stagnant rain water are used for steeping purposes. The Gundlakama 




A field of sunn hemp ( Crotalaria juncea ) at Uduwawela (Kandy district ) grown by Mr. W. Molegode, 

Agricultural Instructor, between two paddy crops. 

Sown July 24. 1914. Reaped September 17. 1914. 
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water is hifjhly esteemed for rettinj< sunnhemp stalks. The stalks should 
nut be retted under the shade of overhanging branches of trees but should 
be well exposed to sun. If the weather be still and hot, the rettiuj^ is 
complete in four days. This is the case j^enerally with the summer crop. 
The older the crop is, the lonj^er does it need to be steeped. The thicker 
portions of the stalks need to be steeped lonj^ier than the thinner portions, 
so that if the thicker portions are steeped lon^f enoii^^h, the thinner portions 
are apt to be injured by over-steepiiij^. It is chieHy in Hinf^ally^hattu, Aska 
and other vilhijiies in the Ganjam district that the very rational practice of 
stookinj^ the plants on their butt ends so that only about the lower third 
of their len^jth may be immersed in water for about two or three days and 
laying the plants horizontally afterwards so that the plants may be completely 
immersed in water prevails. This practice is worth adoption in other parts 
of the country. Or. Rosicuorgh found by experiments that with warm 
water at a temperature of 80 decrees F., the outturn could be increased by 
20 per cent. Since the Shanappars ret very small quantities of sunnhemp 
stalks at a time, which do not occupy more than 16 or 20 sciuare feet of 
space, it is worth while to determine by experiment whether the retting of 
the stalks may not be very much expedited at moderate cost by coverin^^ the 
top of the reservoir with panelled j^lass w hich would retain the heat below. 
'Fhe stalks of the crop harvested in September or October and the stalks of 
the crop ^^rown on dry land and harvested in December or early in January 
take eijjjht days or more tube snfhciently retted. 

If fibre separates ea.sily when the stalks are rubbed across with the 
linj^^ers, it is concluded that the stalks have sufticiently retted. 

In the Godaveri district, the hshermen called Pallivemllii extract libre of 
superior (|uality by steepinj^ the stalks one day longer than the Perikivandlu 
would do and beat the bundles of stalks on water as is done in Tiiinevelly 
and Coimbatore. Very coarse libre called muUikanara is extracted from 
insufticiently retted stalks. The libre is mixed with a very larj^e proportion 
of pieces of sunnhemp sticks. Three sorts of libre are met w'ith in the 
Cmdaveri district, viz., Miiluka, periki, and palli, the last beini^ the best and 
cjuite free from sticks. In the Kistna and Godaveri deltas except in the 
case of piillinunf the retted sunnhemp stalks are not beaten on water. In 
the Tamil and the (jaiijam and Vizai^apatam districts, when the stalks are 
found to he sufficiently retted, each bundle is held in both hands at first and 
is beaten on the water surface at the other end, j^enerally six times, the 
bundle bein^ tw'irled about so that every part may be beaten. The beaten 
end is then held in both hands and the other end is now' beaten on water 
as said before. The bundles of plants thus beaten are stocked aj^aiiist each 
other in re^iular rows in order that the water may drjiin off and the plants 
may dry a little but not mucli. Each .stalk is then taken in hand, an inch 
or two of the apical pv)rtion of the pith is broken and the mass of libre in 
that portion beinjf held lirmly in one hand, the pith is removed with the 
other hand. 

In the Godaveri and Kistna deltas, as soon as the stalks are found to bv 
sufticiently retted, a w hole bundle is broken near one end and the fra^^ments 
of the pith or boon or shore as it is technically called on that side are 
removed by one sweep of hand, the man applies his rijiiht knee against the 
fractured ends of the stalk and by drawing towards himself the mass of fibre 
of the pieces already thrown aw^ay, the remaining loiij^ fragments of the boon 
are expeditiously detached. One man can thus remove in half a day the 
boons from 1,000 small bundles 1 foot in ^jirth. One manika ( 4i pints) 
of grain is paid for reaping plants which would make 100 small bundles and 
the same is the rate of wages for removing the boons from 100 bundles. In 
•some villages near Aska, the boon is detached in a very interesting and 
skilful iTOPlier. Bv manipulation with the fingers the fibrous tissue is first 
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separated from both ends of the stalks in a handful, one man then lirmly 
holds the librous tissue alone either at the butt or apical end and another 
man, holdin^^ the ends of the boons, exerts a strong pull whereby the boons 
are detached. 'Hie hbrous tissue is then squeezed between the palms of 
the hand or on a stone so as to separate the fibres which are then hun^ up 
to dry. When the fibre has fairly dried it is twisted and trodden upon in 
Tinnevelly and Coimbatore by women so as to free it of small stones, bits 
of sticks, etc. The women hold a pial for support while treadin^^ on the fibre. 
The twists are then hun^ up and struck with a Hat bar of wood so as to free 
it further from dust, sticks, etc. The twists are then folded so as to exclude 
air as much as possible and kept till required for manufacture of some sort. 

To ret five cart-loads of 50 large bundles of simnhemp which represent 
the produce of 1 ‘68 acres, 50 women and 50 men are required. 

OUTTURN. 

In the Tinnevell> district, a fair outturn of the crop is represented by 
five cart-loads or 50 bundles of stalks which would produce about 70 tulams 
or 1,400 lb, of fibre from one kottai or 1*68 acres of land, which is equivalent 
to about 845 lb. of fibre per acre. One tulam of fibre sells for one rupee. 
Therefore 845 or about 42 tulams are worth Rs. 42. The rainy weather crop 
yields a larger outturn of libre than the summer crop which yield only about 
four cart-loads of stalks. 

In Dalavaipalayam 40 head-loads consisting of 4,000 handfuls of stalks 
are obtained from an acre. The value of this at 8 annas per head-load is 
Rs. 20. In the \"inukonda and other places where simnhemp is grown on 
unirrigated land, sparsley mixed with Jonna and other crops, only about one 
maund of sunnhernp fibre is produced per acre, two maunds being obtained 
per acre from simnhemp which is drilled. In the Chklaveri and Kistna deltas 
the outturn of the Hbre per acre is 20 to 30 maunds of 25 lb. each. In the 
Tanuku taluk 100 bushels of stalks six feet in girth are obtained per acre. 
The outturn of pallinara is not more than about 500 lb. per acre. The out- 
turn in the Ganjam and Vizagapatam districts, where the crop is nnirrigated, 
is 100 visses or about 350 lb. of tibre per acre. 

The outturn of seed per acre is as follows : — 

Tinnevelly ... ... 250 Madras measures. 

Coimbatore ... ... 2 modas or 192 Coimbatore 

pucka measures -■ about 230 
Madras measures. 

Kurnool and upland taluks of the! 20 manikasor about 28 Madras 
(jimtiir district ( measures. 

Ganajm or Vizagapatam ... 20 nowthies, or 240 seers 

= 160 Madras measures. 

The price of one tulam or 800 tolas or 20 lb. of fibre is 1 or l| rupee or 
the price per candy is about Rs. 31. In the Godaveri and Kistna deltas, the 
price is Rs. 30 to Rs. 50 per candy. 

The price of seed in Tinnevelly is Rs. 12 to 15 per kottai of 112 Madras 
measures, that is, about 72 measures per rupee. 

In Coimbatore, the price is eight vallams per rupee, that is, about 1 an a 
per Madras measure. In the Godaveri district the price is 3 knnchains or 12 
seers or about 8 Madras measures per rupee, that is, 2 annas per measure. — 
C. K. SiTBRA Rao rx Bui.lktix No. 59 Madras Department of Agriculture. 


FISH OILS AND GUANO FROM INDIA. 

The preparation of sardine oil and guano forms an important part of the 
experimental work of the Madras Government Fishery Department. Hither- 
to such work has been carried pn at theCannanore Experimental Station, but 
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during 1911-12 it was transferred to the Experimental Station at Tamir, 
where lish are usually more abuiidaiil. At first crude oil only was prepared, 
but as there is a better market tor the liner grades of fish oil, new machinery 
has been installed at Taniir tor producing pale- coloured oil, for separating the 
stearin,” and for rehniiig the oil, wliilst deodorising experiments are also to 
be conducted there. The ellorts of the Department to create a local lish-oil 
industry have been highly successful; in 1909 there was only one private 
tactory, whilst at the beginning of the 191 1-12 season betw'een forty and fifty 
small factories were producing crude browm oil in Malabai and South Caiiara, 
and it seems probable that factories will also be started in Cochin and 
Travancore. 

As the supply ot fish along the coast tluctuates considerably, and the 
amount of oil in the fish varies in different seasons, it is suggested tliatalarge 
number of small factories is prelerable to a small number of central factories. 
Attempts have also been made to devise methods suitable lor use b\' single 
native taniilies, in order to establish a kind of cottage industry. 

In the small factories where crude brown oil is being pi oduced the meth- 
ods lollowed are of a simple kind. 4'he lish are boiled in open pans, holding 
one-half or two-thirds of a ton, and the resulting mass is placed in coarse 
coir bags and pressed in sinijilc screw presses. The pressed cakes of guano ai e 
broken up and placed on mats in the siin to dry. fhe crude oil is stated to 
letch Ks. 160 (approximately ;G10. lOs.) per ton of about 250 gallons at the 
tactory, the middleman supplying the casks and bearing the cost of transport: 
the guano realises about Rs. 70 (approximately £-4. 10s.) per ton. 

Several samides ot the sardine oil and guano made in Madras have 
been received recently at the Imperial Institute from the Madras Government 
Fishery Department, and as the results of their examination are of general 
interest, they are now published. 

FISH GUANO. 

The following samples of fish guano were received along with samples 
\os. 9 and 10 above: 

Xo. 1. “Fish giiano prepared at the (jovernment Fisheries Stations, 
South Malabar.” 

So. 2. “ Fish guano prepared at the (lovernment Experimental Station 
at raiiiir, South Malabar i a ) “ Ordinary guano,” ( b ) “ Guano from large 
oilv sardine.” 

The guanos consisted of fragments of the bones, llesh, and scales of 
small fish. They w'ere examim'd with the following results: 


TABLE I. 



! 

1 No. 1 . 

1 

No. 2a. 

i 

, No. 2b. 

j 


Per cent. 

Per cent. 

Per cent. 

Moisture 

i 

7'86 

8-82 

8 '68 

Crude proteins ... 

4922 

1 53 '65 

56’40 

Consisting of 'rrue proteins 

4375 

45'41 

49*06 

Other nitrogenous substances 

, 547 1 

8'24 

7-34 

Fat 

i 6*69 

5*38 

8-52 

Other organic matter 

i 7-37 

4-73 

5-01 

Ash ... 

1 28-86 

! 

27‘42 

: 21-39 

The ash contained: 




Lime CaO 

■ 33’10 

42-32 

42*12 

Potash K20 

0-85 

2-17 

2*19 

Phosphoric anhydride P205 

i 2 , 9-52 

35-32 

35-55 
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The following table shows the percentages of lime, nitrogen, phosphoric 
anhydride, fat and water present in these three samples of fish guano from 
South Malabar, compared with the corresponding figui es recorded for fish 
manure from other sources: 


TABLE II. 



Lime 

CaO. 

Nitrogen 

N. 

Phosphoric 

anhydride. 

P2G5 

Fat. 

Water. 

No. 1 


78 

8-5 

6*69 

7'86 

No. 2a 

11*6 

8'6 

97 

5’38 

882 

No. 2b 

90 

90 

76 

8'52 

868 

Fish manure from refuse 
( United Kingdom ) 



1 7'8 

I 8'1 

! — 

18‘9 

Dried menhaden scrap 
( U.S.A. ) 

i 

1 80 

! 

; 8‘5 

1 

Not excee- 
ding 120 

Norwegian cod heads and 
bones. 

! 

i 

^ 80 

]4-9 

' 

13*0 

Norw’egian whale manure 

16*5 

1 76 

1 13-4 

i — 

5*3 

Dried codfish skins & bones 

— 

! 8to9 

! 10 to 12 

1 

5 to 6 

Canadian dogfish scrap 

— 

8‘8 

; 77 

16*6 

3*5 

Brittany fish manure 

j 

65 

131 

i 

1 

50 


The commercial fish meal sold in Europe as food lor cattle and pigs 
contains the following proportions of the most important constituents : — 


TABLE III. 



Proteins. 

Phosphoric 

anhydride. 

Fat. 


Per cent. 

F’er cent. 

Per cent. 

English nienl from fish refuse 

50 to 65 

6'6 to 8‘5 

3 to 6 

Norwegian codling meal 

50 to 60 

ir3to 13'1 

1 10 2 

Herring meal ...| 

" 1 

1 

60 to 70 

3 7 to 47 

i 

10 to 12 


A comparison of the figures given in the table above for well-known 
commercial fish manures with those recorded for the present samples of fish 
guano from South Malabar shows that the latter contain about the same 
percentage of nitrogen as the other manures and an average amount of 
phosphoric anhydride, and there is therefore no doubt that they would be 
readily saleable as fish manures. 

These Indian fish guanos are not quite so rich in proteins as the fish 
meals mentioned in Table II. They contain, however, average quantities 
of phosphoric anhydride and lat, and would no doubt be readily saleable for 
the preparation of feeding-stuffs of the fish-meal type, provided they are 
prepared from fresh fish and are kept in good condition. — Imperial 
iNETifUTE Bulletin. 
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COMMON SALT AS A POISON FOR STOCK 


F. B. GUTHRIE. 

Althoujjh ii certain amount of salt is a necessary adjunct to the food both 
of human beings and of animals, certain kinds of animals are susceptible to 
it when supplied in excessiv^e quantities. 

In the case of pi^s and sheep, 4 to 8 ounces is said to have produced 
poisoniuj^i. In larger ijuantities it has proved fatal to horses, and even to 
cattle. Fowls would appear to be particularly susceptible. Suffkan (see 
L.ANorcK) has conducted experiments with fowls, and linds that 4 grammes per 
kilo body-weiji^ht (about 80 ^^raiiis for each pound body-wei^zht ) are fatal if 
injected in solution iiito the crop. Several instances have recently been 
broLij^ht under the notice of the Department in which the deaths of poultry 
and pij^s have been traced to an excessive amount of salt in the food. Q)uite 
recently the body of a fowl which had died suddenly was forwarded to the 
Department. On examination the orj^ans were found to be healthy, and little 
abnormality was noticed except that the veins in the ncij^hboiirhood of the 
throat were suffused, and there was a slimy exudation in the mouth, 
resembliuii the appearance seen in croup. The crop was distended and the 
contents, 'vhich weijilied 50 j^rammes, were apparently of the usual nature, 
consisting of i^rains of wheat, straw, plant -residues, and pollard or bread. 

On examination it was found that the 50 firamnies of crop contents 
contained 2'42 j^rammes of common salt, or 4’84 per cent. 

About a year ago several cases of sudden deaths among poultry were 
reported, which were traced to their having been given pollard which was 
highly inpregnated with salt. 

Several samples of pollard were sent for examination, which contained 
excessive and varying amounts of salt. One siimple contained no less than 
32’2 per cent, by weight of common salt. In this case salt crystals were 
easily noticeable, and could be picked out by hand or separated by blowing 
away the pollard. 

Other samples contained varying amounts, down to 5*8 per cent. salt. In 
all these cases fatal effects had resulted, for which no other cause could be 
given except the presence of excessive amount of salt. 

In another instance a case of poisoning of pigs was reported which 
remained unexplained until the food supplied was examined. 'I'he food 
complained of was a mixture of pollard and barley-meal. A tin of the 
mixture showed 1 1*66 per cent, common salt. On separating the pollard from 
the barley-meal, the former was found to contain 18'3 per cent. salt. 

'riie source of this pollard was never satisfactorily explained. Whether 
b>’ accident or intentionally, there appears to have been at the time a con- 
siderable amount of this salted pollard on the market. It appears to have 
disappeared by now, and isolated instances, like the ffrst one reported in this 
article, are due to the accidental admixture of salt with the food. 

The toxic effect of salt appears to be due to its action on the muscles, so 
that the animal becomes unable to walk and, linally, to stand. Death is caused 
by asphyxia, due to loss of power in the respiratory muscles. 

It is hoped that the publication of the above notes may serve to keep 
stock-owners, and especially poultry breeders and pig-raisers on their guard 
against the danger of too great an admixture of common salt in the food. 
—Agricultural Gazette of N. S, W. 
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BOARD OF AGRICULTURE. 


On the Board Mr. L. B. BoGAHALAxr>K, r.m., was nominated by His 
Excellency the President to till the place of Hulugallk Adigar whose 
retirement is rejifretted. 

The Society deplores the loss of one of its most prominent and useful 
members by the death of Mr. John Ferguson, who did much solid work on 
the Board during its early days, and will always be remembered as the 
founder of the Tropical Agriculturist. 

RATE OF SUBSCRIPTION. 

According to the resolution passed at the Board meeting of the 3rd 
February, 1914, the Local subscription to the Society will from 1st January 
next be Rs. 10 and the Foreign subscription Rs. 15 (£1) per annum. 

A BRIEF RETROSPECT. 

The Society has now completed the lirst decade of its existence. It was 
founded by Sir Henry Blake in 1904, and fostered by his successor Sir 
Henry McCallum. 

Beginning with less than 100 members, its roll of subscribers has lunv 
swelled to 1,881. 

Its first Secretary was Mr. E. B. Denham, c.c.s., who carried out the 
preliminary organisation work in an admirable manner. He w'as succeeded 
in 1906 by Mr. A. N. CiALBRAITH, also of the Civil Service, w ho put in six 
months of solid work in extending the operations of the Society. He was 
follow’ed by Mr. T. A. Carey, who acted for a short period of two months 
till the present Secretary took charge. 

The correspondence of the office has increased enormously and the 
letters that come from all parts of the wwld, while giving much additional 
w^ork to the staff, are also m tking that w'ork more interesting. Many of these 
communications are of an encouraging nature, indicating as they do that the 
Society (chieliy through the medium of the Tropical Agriculturist) has 
formed a link w’itli residents in far distant lands, who frecjnently write not as 
strangers seeking information, but as co-workers in the common cause of 
agricultural development. 

ACKNOWLEDGMENT. 

In conclusion the Society would record its gratitude for the assis- 
tance it continues to receive from Government, and express its thanks to 
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DEPOT 

Diyatalawa Mills, Vauxhatl Street, Slave Island. 

Fowls Rs. 18, 15, 10*50, and Rs. 9 per do^en. Ducks Rs. 15, Geese Rs. 60, 
Turkey cocks Rs. 120, 'riii key-hens Rs. 90 per do/eii 
Guinea fowls Rs. 48, Pigeons Rs. 6, Partridges Rs. 6, per du/eii 

Quails to order. 

Pigs, Porkers, cts, 35 per lb. live w'eight. Sucklings Rs. 7*50, 5 and 3. 

Eggs, fresh. 75 cts. per dozen. 

Tslcplions 1 087 and 285, Tslacramc t Wallr. Colombo 

Usual discount to tbo TRADE. 
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His Excellency the Governor for presiding over the meetin«s of the Board 
and in other ways giving practical proof of the interest he takes in all matters 
connected with the improvement of agriculture. 

To the Director of Agriculture, in his capacity of Organising Vice- 
President, the Secretary is greatly beholden for much valuable advice. — 
C. A. S. Rki'Okt. 


PUBLICATIONS OF THE SOCIETY. 


The Tropical Agriculturist has during the past year been considerably 
improved and enlaiT^ed and, to judj^e from communications received from 
local and foreign correspondents, the change has been i^reatly appreciated 
and is calculated to attract more subscribers. The contributions by members 
of the Af^ricultural Department greatly enhance the value of the publication. 
Mr. Pktch has l)een acting as Editor since May last. 

That the Govikam Saxg.xrawa ( Sinhalese Aj^ricultural Maj^azine ) is 
materially hclpinj^ to disseminate useful information in tlie villages will be 
gathered from the fact that no less than 3,300 copies are distributed monthly. 
I am much indebted to Mr. X. Wickrkmarat.vk in the conduct of this 
publication. 

'riie Kamal Tiiolil Vki.akkam (Tamil Agricultural Mai^azine ) edited 
for the Society by Mr. Chllijah H. Cookk is al.so ^ainiujij in popularity, 
thouj^h its cultivation is still comparatively small. 

The latest issued leallets treat on the following subjects 

SoiT^hum as a Fodder Crop 
Castor Oil Plant 
Dry Farminji 
Plantain Disea.se 

A report made by the Secretarv on the .All-India Aj^ricuIUiral Conference 
held ai Coimbatore last December, and the lessoi.s to l>e learnt therefrom, 
has been published. 

In view of the subscription bcini^ raised from next year, it was decided 
to issue free to all subscribers the Year Book of the Society in an enlaiTJed 
and improved form. This annual, which will be ready before the end of the 
year, is beiu)^ contributed to by the staff of the Agricultural Department and 
others qualified to deal with speciiic subjects, and should therefore prove a 
useful handbook of condensed information on ai^ricultural matters. It will 
also furnish much j^eneral information which is constantly in demand. 

The Secretary’s Junior A);jricultural Header (in Sinhalese) puldislied at 
the (loverumeut Press is now ready and will be used in Government Schools. 
The Senior Aj.(ricuUural Reader is just Hirou^h the press. — C. .A. S. 

Kkpokt. 
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MARKET RATES EOR TROPICAL PRODUCTS. 

( Fnm L$wis Latui Monthly ^PrUes^^urr^ 


QUALITY. Quotation!. 


ALOES, Socotnne cwt. Ipair to fine 40 a 50/ 

Zanzihai & Hepatic Common to good W a 70 

ARROWROOT (Ntml) lb. ; Fair to fine 5d 

BEES' WAX cwt. 

Zanzibar Yellow 
Eait Indian, bitched 

unbleached 


Madagaiear 

CAMPHOR. Japan - , 

China cwt* [Fair average quality 

CARDAMOMS, TuticoriolGood to fine bold 
pet lb. Middling lean 

Malabar, Tellicherry ., |Good to fine bold 

^ Calicut ,. Brownish 

Mangalore ,. 

Ceylon, Mysore 

M^abar „ 

Seeds. E. 1 & Ceylw 
CejJon ‘Toi Wild".. 

CASTOR OIL Calcutu,. 


lb. 


! Slightly drossy to fair 
IFairtogood 
j Dark to good genuine 
{Dark to good palish 
Refined 


CHILLIES. ZanziUr cwt.;puH to fine bright 


;£7 IO;a£7l5/ 

18 10/a £8 12/6 

£6 5/ a £7 
!£7 13/ a £826 
;i|7a 1/8 
:155/ 

3/9 a 6; 
;4;8a5/4 
:5/9a6|3 

3/9 a 

I Med Brown to good bold {4/ a 6/4 
iSmallfair to fine plump 4, a6|4 
IFairtoi^ il2a3/4 

{Fair to good 
; Shelly to good 
iGood 2ndi 


CINCHONA 

Ceylon 


Japan .. /Fair bright small 
BARK. -lb. jCrown, Renewed 


Org. Stem 
Red Org Stem 
I Renewed 

Root 

CINNAMON. Ceylon 1sts.|Good to fine quill 


per lb* 


CLOVES. Penang 
Amboyna 
Zanzibar 
Madagascar 
Stems 

COFFEE 

Ceylon Plantation cwt. Medium to bold 


2nds.' 

3rds.: ,. .. 

4ths.| .. ,. 

Chips, iFair to fine bold 
lb. {Dull to fine bright pkd 
.. 'Dull to fine 
I Fair and fine bright 
'Fair 
Fair 


'Fair to bold 
iSpecial Marks 
Red to good 
Ordinary to red 
;Small to good red 
'Middling to good 
! Dull to fair 
'Ord. stalky to good 
Fair 

; Medium to fine bold 
I Small and medium 
Common to fine bold 
ISmall and’ D's 

japan .. iUnsplit 120/ 

GUM AMMONIACUM ..iOrd. Blocky to fair clean |40 1 a 72t W 
ANIMI, Zanzibar !Pale and amber, str. srts I£ 14 10/a £ 16 lO/j 
„ I „ ,. little redi£l I a £12 

„ jBean and Pea size ditto 170/ a £ i I 
„ {Fair to good red sorts !£8 10/ a £ 10 l(^! 
.. |M^. and bold glassy sorts £5 10/ a £7 5/ 
[Fair to good palish !£4 a £8 

! ,, red |£4 a £7 

{Ordinary to good pale 26/ a 32/6 


Liberian 
COCOA, Ceylon Plant. .. 

Native Estate 
Java and Celebes „ 
COLOMBO ROOT ., 
CROTON SEEDS.sifted.. 
CUBEBS . » 

GINGER Bengal, rough „ 
Calicut, Cot A „ 
B&C „ 

Cochin, Rfwgh „ 


Madagascar 


4/ a 4,3 

2/3 a 3/6 nom. 

lid 

• 36 / a 60, 

60 a 70/ 
33da7d 
|2a a 6d 
,lNa4id 
:3d a 5Jd 
:ilida4d 
1/3 a 1/9 ■ 

:I.2aI/7 
I/I a 1/6 
l/al/3 
2da4d 
,l/al/2 
lOd a lOid 
.3Jda6ld 
7d 
'2d 

Nominal 
63. a 80' 

81. a 88/6 
73 ; a 806 

42/ a 68/ 
30sa93t 
I3;a22'6 
42.6a47'6 
1 30/ a 150' 

19i 

75' a 85 
33 / a 74; 

22 6 a 27/ 

20 ; 


lagascar 

New Guinea 
INDIGO. El. Beng.Tl 


MACE, Bombay it Penat.ji 
per lb. 

. Bombay 

f^UTMEGS. lb 

Singapore it Penang „ 


[NUTS, ARECA cwt. Ordinary to fair fresh 
INUX Vomica. Cochin {Ordinary to good 
per cwt. Bengal I „ .. 

MaSas' „ .. , 

[OIL OF ANISEED lb {Fair merchantable 
CASSIA ,. According to analysis 

LEMONGRASS OZ. |Go^ flavour 8 c colour 

NUTMEG iDingy to white 

CINNAMON Ordinary to fair sweet 

. C1TRONELLE lb. Bright 81 good flavour 

toRCHELLAWEED cwi| 


ARABIC. E.I.&Aden., 
Turkey sorts » 
Gbatti 
Kurrachee 
Madras 
ASSAF(ETIDA 

KINO.. 


lb. 


Sorts to fine pale 
Reddish to good pale 
Dark to fine pale 
Clean fr. to gd. almonds 
com. atony to good block 
Fair to fine bright 


MYRRH. Aden sorts cwt.lMiddling to good 
Somali 

OLIBANUM, drop 


pickings „ 
lifting* «< 
INDIA RUBBER lb. 

Ceylon, Straits, 

Malay Straits, etc. 

Assam •• 


:37/a576 
17 a 27 
22/6 a 32/6 nom. 
,20/ a 30; nom 
£6 a £6 10/ 

|40* a £5 
!6d a 1/5 
57/6 a 67/6 
52s 6d a 55s 
45sa50i 
,35s a 40s 
15/ a 27/6 
IBs a 25i 


Good to fine white 
Middliiv to fair 
Lw to good pale 
Slightly foul to fine 
Fine Para smoked sheets I2'4 
Crepe ordinary to fine 2/2 j 

Fine Block 2/41 

Scrap fair to fine :l/8at/9 

IPlantatiosi !1/I0 

'Fair II to ord. red No. L;i/3 a 1/6 

.. i|/2al/4 


'INDIA RUBBER lb. 
Borneo .. 

Java 
Penang 
Mozambique 

Nyaisaiand „ 


QUALITY. {QUOTATIONS, 


INyaa 

Made 


I Common to good 
{Good to fine red 
iLow white to prime red 
{Fair to fine red ball 
{Sausage, fair to good 
I Fair to fine 

iFr. to fine pinky 8t while 
|Majung4 8c blk coated 
{Niggers, low to good 
' Orpin ’.ry to fine ball 
Shipping mid togd. violet 
Consuming mid. tpgd. 
Ordinary to middling 
{Mid. to good Kurpah 
|Ijow to ordinary 
[Mid. to fine Madras 
{Pale reddish to fine 
{Ordinary to fair 
I „ good pale 

Wild 

i64’s to 57’s 
ISO's 
1110$ 


9daI/3 

11/3 a 1/6 

{9 da 1/4 

Il9a2/I 

!l/9a2 

'(;9a2 

L4iI/6 

6d*aU 

1/4 a 1/7 
3i3da3s6d 
2s 9d a 3s 2d 
2s 4da2*9d 
{Is lid a 2* 5d 
I*6dals9d 
i/ll a 2!9 
i2/4a2/6 
.2/a2/2 
12/ 1 a 2/4 
' 1 / 


iOid 


!9id a 
l6gd 


Ceyloo 

Madmscar „ 

T/aniibar 

iPEf^EK-fBlack). lb 

Alleppy it Tellicherry 
Ceylon ,. 

Singapore 

Aebeen 81 W. C. Penang 
( White ) Singapore „ 
Siam 
Penang 

. Muntoik 

{RHUBARB. Shenzi 
Canton 
High Dried,. 


iFair 

iFair 

{Fair 


Fair 

iFair to fine bold heavy 
Fair 

i Dull to fine 
[Fair to fine 
'Fair 
{Fair 
[Fair 

{Ordinary to good 
, Ordinal^ logood 
[pair to fine flat 
{Dark to fair round 

[SAGO, PEARL, la^e-cwliFairtofine 

medium ; •• 

smalt ; 

.. {Good pinky to white 
cwt ! Ordinary to gd- aolubte 
lb. Good to fine bold green 
'Fair greenish 


Flour 
iSEEDLAC 
SENNA, Tinnevetly 


17/6 a 20' 
13/6 a 15 
'12/ 

12/ a 13/ 

• 5/2 

'2/8 a 2/1 1 
!2id 

lldaii||d 

i4aals5d 

{|/6i 

10/6 

10.6 ' 
I0'6 

'Sd 

5da5|id 

4Ad 

,5da5id 

8idi8|d 

{84d 

7j|d 

i9d 

2/ a 4/ 

1/10 a. t/6 
lldal/i 
9da lOd 
18/ 

16/ 

13/ a 14/ 
10/ a 11/ 
65/ a 75/ 
|5da8id 
t3da4id 


[SHELLS. M.o’ PEARL , „ ^ 

Egyptian cwt. {Small to bold 
Bombay 
Mergui „ 

Manilla .. 

Banda 

Green SnaiL 
Japan Ear „ 


jCommon apecky it small ' U d s 2id 


Cbicken to bold 
[Fair to good 
i^s 

{Small to large 
Trimmed selected small 

uboMiO >£515 

[TAMARINDS, CJcuiu... Mid to Si» bll not ««, !|fl niS 
cwt. Madras linferior togood i6/al0< 


72/6 a £6 
'85/ a £6 10/ 

£8 12/6 a £145 
£7 i7/6a 13 to 
50 ; nom. 

{70/ a 85/ 


cwt. Madf 
TORTOISESHELL 
Zanzibar & Bombay lb, 

TURMERIC. 


I 


Bengal cwt. 
Madras „ 
Dp. 

Cochin „ 


[VANILLOES - , lb. 

Miuritiwi <•'1 Ists. 
Madagascar ... |’2nds. 
SeycheHa* .•) 3rds. 
JVI^ILUON ... lbs. 
IWAX cwt. 


{Small to bold 
Picking* 

Fair 

Finger fair to fine bold 
Bulbs H H^ht 
Finger fair 


12/ a 26 
6/6 a 19/ 
12/ a 13/ 
14/ a 16' 
[2/ a 13/ 
13/flem. 
!ll6al2/ 


Gd. crystallized 34 a 84 in. 9 ( 6 a 1 5 / 
Foxy it red^ 34 a h J « 1 ^ 
Lean and taferior 9 1 9/6 

Sax'S!? % 
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THE OUTLOOK FOR FIXED OILS. 


With copra only two-thirds the price of what it was a year 
aj^o, the prospect for fixed oil-producing seeds may not at the 
moment seem very bright especially as the decline in price set 
in before the w.ir; bat the fact is, we believe, that the future 
for vegetable oils contains the elements of stability to a degree 
greater than that of most other major products of tropical 
agriculture. Science is making rapid advance in overcoming 
the objections to vegetable oils by depriving them of their 
unpleasant odours and especially by converting them into 
solid fats which can be used in soap making and possibly 
even in the preparation of margarine. Concurrently with 
progress made, vegetable oils and fats will gain in popularity as 
food not only because they are cheap, but also because they 
naturally enjoy more freedom from suspicion as disease carriers 
than fats and oils derived from the animal kingdom. Lubricants 
and drugs will probably share in any appreciation in price 
earned by fixed oils generally. From the producers’ point of 
view commercial oil seeds may be arranged in three classes. 
Firstly, of those mainly derived from forest or uncultivated trees 
one only need engage our attention for the present and that is 
palm oil seed. This product is certainly worth and is receiving 
study from planters. We have seen one industry of the West 
overthrown or nearly so by planters of the East : does a like 
fate await the palm oil seed industry of the West Coast of 
Africa ? As to this we will only venture the belief that industries 
carried on in ordered plantations will always in the end prevail 
over those that depend upon natural forests, in which trees are 
often widely scattered and immense distances have to be 
traversed. When, as in the East, plantations have densely 
populated ' countries to draw upon for labour they become very 
dangerous rivals. 
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In the second category of tropical oil products, namely 
those produced from cultivated trees, the coconut may be said 
to enjoy a position almost by itself, and commanding as it does 
our perpetual study need not detain us here ; our object being 
to direct attention more particularly to annuals which especially 
in Ceylon are neglected. We do not know of any annual oil- 
producing tropical product sufficiently remunerative to attract 
the large employer of labour. Unless he uses machinery for 
cultivating, harvesting and threshing, which he does not as yet do 
but has to depend upon hand labour, annuals whether oil seeds 
or other products are for him generally too expensive to touch as 
prime products. For this reason the attention now being given 
in .some countries to oil-producing annuals like linseed in anti- 
cipation of a rising demand for vegetable oils and fats is of 
interest mainly to the peasant cultivator. Sesanunn ( gingelly ) 
is the only annual (we are referring of course to oil seeds) 
systematically cultivated in Ceylon on a considerable scale, 
but there are others which we believe have possibilities notably 
castor seeds, which though the weight per acre obtained is not 
great, possess the advantage of being large seeds which can be 
picked or swept up on the ground and not lost if shed as in the 
case of gingelly. Ground-nuts being a low creeping crop liable 
to be smothered demand a lot of labour in weeding as akso in 
harvesting, practically ev'ery nut having to be picked. For this 
reason it is questionable whether the indu.stry would appeal to 
favoured countries like Ceylon, but must not be left to develop 
in countries where it has chiefly taken firm root; though on 
the other hand it is worth more attention than it is receiv- 
ing. Soya beans must also be tried again at different eleva- 
tions. One of the richest oil seeds known to commerce is 
the Inhambane nut { Telfairia peciafa ) which though not an 
annual may be classed in this category. The kernel contains 
about 60 per cent, of oil. The seed is enveloped in a fibrous 
husk and a shell ( as in case of the coconut ) difficult to decorti - 
cate, and is therefore shipped husk and all to the detriment of 
price. It is a mighty climber demanding for its accommoda- 
tion large trees which it suffocates in time with its deadly 
embrace, but it might prove feasible to keep it under reasonable 
control like other cucurbitous plants to which it is allied. It 
is being sown at Peradeniya. Linseed to which increased 
attention is being devoted in many countries is also being tried 
at Peradeniya, Anuradhapura, Nuwara Eliya, and Hakgala. It 
is a temperate and sub tropical rather than a tropical product, 
more .suited probably to our medium and high elevations 
than to the low country. We recommend it for trial by mem- 
bers of the Ceylon Agricultural Society. 


R. N. L. 
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RUBBER. 


THE LATEST SYNTHETIC RUBBER. 


Sofiie few mouths ;i^o c()iisicleial)le interest was aroused amongst those 
connected with the rubber industry in the Island by the announcement that a 
well-known Enj^lisli linn of manufacturers of rubber ^oods were extensively 
Litilisinji a form of synthetic rubber and that they considered that the 
“ vsvnthetic ” pioblem had been solved. 

Small samples only, however, were sent into the outer world and one or 
two found their way to Colombo. 'Fhe j^eneral comment in the Fort is said 
to have been that the samples ver\ closely resembled scrap crepe and doubts 
were cast upon the sense in which the rubber was truly “ synthetic.” 

The svnthetic rubber was on view at the Rubber Exhibition held in 
London in Jul\‘ and evidence of its synthetic nature is said to have been 
supported by a “ strong smell of pear drops.” We have to hand, howevei'. a 
most interesting report on samples submitted to a chemist foi‘ examination 
and issued with the compliments of the sellinj^i aj^ents. 

In the lirst place the ordinary ron^h analysis was made and found to 
correspond with that of Hevea rubber. A number of tests were then made 
and the results in each case compared with those ^iven by Fine Hard Para 
and Smoked Sheet, 

Aciiiity. " No trace of acid was present in an\ of the Svnthetic sample^ 
examined.” 

The author remarks that this fact speaks for itself when one c<^nsiders 
the amount of acid present in njan\ plantation rubbers It has been fairly 
well proved, however, that plantation rubber does not contain as much acid 
as Fine Hard Para. 

Aictone Exlriui, Saponiheation and Water Extract were of the same 
order in all three cases, The Ash of the Synthetic rubber was somewhat 
hi^^her than those of either the Fine Hard or Smoked Sheets. 

'Hie nitrogen was present in about the same quantity as in F'ine Hard. 

influence of Heal. Pieces of equal thickness were placed in a hot-air 
oven which was kept at 110^' and at stated intervals samples were with 
drawn, the acetotie extract beiuK^ immediately determined. 

After heating for >00 hours the synthetic sample on extraction with 
acetone lost 18*54 per cent., Fine Hard 19’01 per cent.. Smoked Sheets 
24*21 per cent. 

Exposure of Raw Rubber to Ultra Violet light. The effect was found to be 
about the same as in the case of Fine Hard. 

Exposure of Vulcanised Rubber to Ultra Violet light. In this case the efiPect 
was less marked in the case of synthetic than that observed in the case of 
the other rubbers. 
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Mechanical Tests — Tensile Strength and Elongation, 

“ The Synthetic Rubber requires a longer period of vulcanisation than 
Para, to obtain the maxinuim efficiency.^^ A number of mixings were made, 
containing varying proportions of rubber filling materials and sulphur. 

The Synthetic gives a figure somewhat higher than Fine Hard though in 
the abrasion tests it was not so satisfactory. 

One of the most interesting parts of the report however is that in which 
the author observes that the presence of 1-methyl inosite “ has hitherto only 
been identified in the rubber obtained from Hevea species, and its occurrence 
in Synthetic Rubber is indeed remarkable. 

“C. O. Weber states that there is a glucoside present in the latex which 
on hydrolysis yields 1-dimethyl inosite, but whilst this may explain its occur- 
rence in Hevea Rubber, it obviously offers no explanation for the presence 
of the sugar in the Synthetic product.” 

This fact of the presence of 1-methyl inosite is one ot the most startling of 
the many similarities between this product and Hevea rubber. No 
explanation of its presence is offered to us. 

L. E. C. 


LIME SULPHUR WASH AS A PREVENTIVE 
OF “CANKER” OF PARA RUBBER. 


Mr. D. Eyre Baxter of Sarawak has furnished us with the following 
account of an experiment carried out on the Sungei Tengah and Dahan 
estates of The Sarawak Rubber Estates Limited during the rainy season 
of 1913-14 in order to test the value of Lime Sulphur Wash as a preventive 
of “ canker ” caused by the fungus Phytophthom faberi. 

The tree trunks were sprayed with the wash to a height of three feet 
from the ground, by means of Vermorel “ Eclair Etame ” knapsack sprayers, 
using a fine nozzle. Three applications of the Wash were made — at the 
beginning, of October, December and February. The Wash was prepared 
according to the formula used by Mr. E. S. Salmon of the South Eastern 
Agricultural College, and was diluted for use to a specific gravity of 101. 

The area taken for experiment at Sungei Tengah wa.s 100 acres and for 
the control 150 acres. There were ISO trees to the acre. At Dahan the 
experimental area was 52’85 iicres and the control was the same area. 
The control area was done nothing to and the number of cases of 
” Canker ” was carefully counted every month on both the experiment and 
the control areas. 

Careful records of all diseases .aix kept : so that a comparison with the 
year previous is possible. 

The following tables show a comparison of results. 
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Sunf^ei Tenfjah Estate : — 


PERIOD. 

EXPERIMENT: 100 ac. 

CONTROL: 150 ac. 


Total Cases. 1 

Cases Per ac. 

Total 

Cases. 

Cases Per ac. 

Dec. 1912— Apr. 1913. 
Dec. 1913— Apr. 1914. 

427 j 

115 

427 

115 

598 

620 

3'98 

4-13 


Thus, during the season 1912-13 the experimental area contained more 
“ Canker ” than the control to the extent of 0‘29 cases per acre or 7*28%. 
Durin^j the time of experiment the number of cases on the control area 
increased 0*15 per acre or 3*67% on the number for the previous season. 
But the cases on the sprayed area decreased by 312 or 73*06 %, and this 
area contained 2*98 cases per acre or 72*15% less than the control. 

Dahan Estate : — 

PERIOD. EXPERIMENT. CONTROL. 

Total Cases. Cases Per ac. IcasesPerac. 

Cases, j 

Previous to Spiayiiiii 631 11*93 439 i 8*30 

Aftei Sprayiiifi — new cases 807 15*26 922 | 17*44 

' ■n.L. J Ml. 

Tlie new cases after spraying were 2*18 per acre or 12*36% less on the 
experimental area than on the control, while previous to spraying; there \^e^e 
3*63 cases per acre or 43*73% more. 

The followin#4 shows a summary of costs, under estate working conditions, 
for spra>inj^ at Sun#,jei Tengah. 

( 1 ) The Wash 

5 cwt. Sulphur @ 9s. 6</. per cwt. £2 7s. 6d. 

2\ cwt. Lime @ 2s. Ot/ 5 0 

Total £2 12s. 6^/. 

( 2 ) Labour : — 

Making Wash, Transport and Spraying £S 3s. 4(/. 

I 3 ) Depreciation on Machines 10% £\ 15s. O^i. 

Total Cost for Spraying 100 ac. 3 times £12 10s. 10</. 

Cost per Acre per Spraying 10*03^/. 

On the Sungci Tengah Estate the experiment was carried out on Hat 
land, which is flooded after very heavy rain; and at Dahan the land is hilly. 
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The difficult nature of the grbund to be traversed would make the expenses 
of the latter estate slightly heavier. At Sungei Tengah one man could spray 
four acres per day efficiently, while at Dahan three was as much as coiild 
be done. 

The annual rainfall at Sungei Tengah is about 160 inches— during 1911 
there was a fall of 139‘81 inches, during 1912 there were 16012 and in 1913 
there were 192*40 inches. The largest quantity of rain falls during the 
North-East Monsoon, from September to April. During the period of 
experiment — September 1913 to April 1914 — 102‘4.S inches of rain fell. 

CONCLUSIONS. 

Considering the size of the experiment, and that it was conducted under 
estate working conditions, it seems fairly safe to say that Lime Sulphur Wash 
is a preventive of “ Canker ” caused in* Phvlophtliora faberi. 

The improvement in the sprayed areas cannot be attributed to weather 
conditions. The season was normal, and the control areas contained more 
divsease than they did the prex ious season. 

The cost is not excessive. The costs given are the actual figures taken 
from the estate books. 

If alternate-daily tapping is in vogue the operations can be carried out 
without interference with the ordinary estate work. 

As far as could be ascertained the Wash had no detrimental effect on 
the prepared rubber. At first there was a slight smell of sulphuretted 
hydrogen, but this was not noticeable when the rubber was dry. 

The Government Mycologist, to whom the above was referred, remarked 
as follows : 

As so many manifestations of disease are attributed to Canker further 
East it would be of interest to know what symptoms were relied on in the 
present case. It is not stated whether the diseased trees were treated in any 
way, e.g., by excising diseased bark, before the spraying experiment was 
instituted. 


THE SYNTHETIC SCARE. 


It is nearly two years since we had a synthetic scare. During the 
past two months the market has been threatened by a new process. Inquiry 
with regard to it in quarters well informed in all that relates to the chemistry 
of rubber showed that the newcomer was held in no better esteem than its 
predecessors. Samples of the material are now on view, and it is stated 
that an attempt is shortly to be made to raise money from the public. 
According to market gossip the new material is made from cotton, nitric 
acid, and artichokes. So wonderfully does the product of these substances 
resemble fine hard Para that the cleverest rubber chemists — men who are 
testing and analysing rubber every day of their lives — cannot distinguish it 
from the Brazilian product. At least, this is the statement as dished up for 
public consumption by the principal newspapers ; but the mere extravagance 
of the claim is sufficient to exclude it from notice in the recognised technical 
journals. Fine Hard Para has a number of characteristic impurities which 
readily enable the chemist to distinguish it from plantiition rubl>er. Not 
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only does the new process supply pure rubber, but all the characteristic 
impurities, it seems, are also synthetically reproduced in so life-like a form 
as to deceive the expert. It is necessary only to remark at present that the 
opinion of the chemist who cannot recognise fine hard Para by its impurities 
is not worth having, and 1 shall require testimony of a far more convincing 
character before I proceed to discuss the merits of the synthetic compound 
as a possible competitor with the natural product. 

A sample of synthetic rubber produce I in Manchester has found its 
way to Ceylon, a Fort broker being the recipient. It has gone the round 
of the firms, and would probably have come in for more consideration had 
not one merchant cast doubts upon its genuineness. He had it subjected to 
a test, he said. He burnt a piece of the so-called synthetic rubber and a 
similar-sized piece of rubber taken from his stock room. The residue left 
by each piece was exactly the same in substance, smell, and every other 
particular. Wliile the matter rests at this at present, the Government 
Chemist is waiting the arrival ot a bigger siimple, which is understood to be 
coming out. — Gkknier’s RunuKK News. 


WAR AND WOOD PULP. 


It IS not only in its effect upon the reading public that the war is keeping 
the book trade in its present state of suspended animation. The question of 
the paper supply is obviously a very serious one, when so much of the raw 
material for books comes from abroad in the shape of wood pulp and esparto. 
Esparto, a grass from the shores of Spain and Northern Africa, preceded wood 
as a substitute for rag when the supply of that material proved insufficient to 
meet the increasing needs of the book market. To-day some 200,000 tons of 
esparto are imported into England, chiefly for this purpose, esparto being 
especially applicable to the manufacture of book paper. The war will cause 
the paper maker to turn his attention more closely than ever to the discovery 
of other possible sources of supply. Wood is not an inexliaustible material. 
The demand for pulp has increased so vastly that it is now estimated to 
account for the destruction of something like 50,000*000 trees every year. 
According to Mr. R. W. Sindall, who has made investigations in this 
conneclion on behalf of the Indian Government, the most likely substitute 
for esparto and wood pulp is bamboo; but experiments are being made with 
fibrous stock of every description. Meantime the price of paper has gone up, 
and one of the largest manufacturers for the book trade stated last week that 
unless fresh supplies of material and chemicals were foVthcoming his works 
would be temporarily shut down before the end of the month. The increase 
in the price of paper in the book world will naturally fall heaviest of all upon 
the cheap reprints, especially where these are issued by British houses for 
Continental editions. — Times Literary Supplement. 
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COCONUTS. 



ADVICE TO COCONUT PLANTERS, 


A recent issue of the Philippine Agkiculturist contains a t! oughtful 
article dealing with the present crisis and its bearing on the coconut industry ; 
and though the advice it contains is intended for the Philippine planter, it is 
well worth the consideration of local estate owners, to whose beneht we have 
made the following summary : — 

During recent years, with the great development in Europe of industries 
which required large quantities of coconut oil, the price of copra was nearly 
doubled with the result that coconut planters reaped immense profits. But 
the countries which were the largest buyers of copra are now at war and their 
industries are depressed, so that the demand for coconut products has fallen 
considerably. Even though the war may be of short duration it will leave 
France and Germany in an impoverished state, and it will take a long time 
for the resuscitation of industries which till lately were in a flcurishing con- 
dition. These countries will have lost their power to pay satisfactory prices 
even, if they are able to buy, and a return to the recent high prices is not to 
be expected in the near future. 

The coconut iuduslrs may therefore be said to be confronted by a more 
or less acute crisis, and planters must face the fact that even after the crisis 
is past there will be a comparatively long interval during which their produce 
must be marketted at low prices, and the world’s demand for copra 
will be a good deal less. 

Before the w^ar Europe wanted more copra than the tropics could pro- 
vide, and while this demand existed it was possible to sell almost any quality 
of copra, however poor. But now it is to be expected that Europe, being 
unable to accept all the copra that is offered, will be iu a position to choose 
only the good and reject the inferior. The producer must therefore take steps 
to meet the present crisis and the future prospect of a poor market. To get 
past the crisis he must as far as possible delay marketing his produce, and to 
sell readiks- afterwards he must market such copra as a depressed market will 
receive and by producing as good quality stuff as he can. 

In order to do this it is suggested that nuts should not be picked but be 
allowed to fall to the ground, this being the cheaper and more satisfactory 
method of gathering, inasmiicli as the nuts will thus be got more uniformly 
ripe and in the best condition for copra drying ; and good copra can be kept 
for a number of months without considerable deterioration. Again ptrrfectlv 
matured nuts can be stored for a long time and still be turned into good copra. 

Thus iu helping himself to tide over the present crisis and prepare 
for the depressed market the coconut planter will be adopting measures for 
raising the standard of his produce. If theirefore the present crisis, bad as it 
is, is likely to result in a permanent improvement of our great coconut in- 
dustry, It must be looked upon as a blessing iu disguise. 
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The Jiclvice j^iven above, which we commend to coconut planters, un- 
doubtedly offers the best hope : but under prevailing conditions it may be 
questioned whether the plan of allowing nuts to fall to the ground instead of 
picking them is a practicable one. It has been adopted locally to a very 
limited extent, as for instance in the Eastern Province, but in densely popu- 
lated areas as in Western Province it would be possible only where the 
greatest vigilance is observed owing to the prevalence of praedial thefts. 

C, D. 


COPRA INDUSTRY IN CEYLON. 

The four principal countries which manufacture and export coconut 
products are the Dutch East Indies, Philippine Islands, Ceylon and India. 
About thirty per cent, of these products are consumed in Europe and North 
America, the chief items being copra and coconut oil. The cultivation of 
coconuts and the preparation of their commercial products are among the 
leading industries of Ceylon. A study of the methods in vogue in that 
island, where the industry has been carefully and scientiffcally built up, may 
be of some interest. We are indebted for the following particulars to Mr. 
David S. Pratt of the Laboratory of Organic Chemistry, Bureau of Science, 
Manila, who has contributed a valuable paper on “ The Coconut and its 
Products with special reference lo Ceylon ” to the Philippine Journal of 
Science of last April. 

Copra is the kernel of the coconut from which the greater part of the 
water content has been expelled, either by the natural process of sundrying 
or by warming over low tires. The method employed in Ceylon is very 
simple, and consists in merely chopping the nut in half and exposing the 
hemispheres, meat upward, on dry. sandy ground. The nuts are carefulh 
covered at night and kept free from all dirt. The meat shrinks away from 
the shells after two days, and is then removed for further drying. 'I'he 
process is usually complete in about six days, whereupon the copra is ready 
for market. Artilicially dried copra is frequently inferior to the sundried 
product since the heat and smoke give it a darker colour and wi/ened 
appearance. Fire drying reciuires from two to four days in the large mills 
and from live to seven days on native estates. The latter rate is preferable 
as it produces a higher grade copra. The process is essentially the same 
in both cases, differing merely in the rate at which it is carried out. A 
platform is constructed of green areca-palm ( betel iuit palm ) laths placed 
about an inch apart, forming a Hoor from three to four yards wide and of 
any desired length. This is erected above an earthen pit in which coconut 
shells are tired, after having been fitted into each other in parallel rows. 
Three or four rows of these shells are generally tired at one time, with an 
occasional reduction of the heat lor several hours. A row of shells burns 
from five to six hours, sometimes much longer. The half nuts on the plat- 
form are turned over after the second firing, and the partially dried meat is 
released after the third. Three more firings complete the drying. When 
this method ivS carefully carried out only dry shells are burned, as these 
produce very little smoke but considerable heat. The husks are employed 
in the preparation of fibre. The resulting copra is fairly white and clean, 
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and since it sells for nearly top prices in the London market estate owners 
are content to use this method as smpplementary to sundrying without 
employing more complex machinery. All Ceylon copra at the present time 
is prepared by one or both of these processes. A very successful drier 
claims he can turn out the best white copra by grill drying and more 
economically than by sundrying. He lires only one row of shells at a time, 
and requires five days and nights of continuous heating to complete the 
drying. Many planters start with sundrying and complete the preparation of 
their copra over grills. 

The amount of copra from a given quantity of fresh nuts depends to a 
considerable extent upon the rate of artificial drying. Ordinarily, from 170 
to 200 nuts give about 110 pounds of copra. The two extremes are en- 
countered in comparing the output of sundried copra with that of desiccated 
coconut products. The relatively low^ yield of the latter is well known, a 
decrease of 10 per cent,, based on fresh kernel, not being unusual. The 
decrease in time required for expelling the water is, therefore, coincident 
with increased loss of oil and all methods of preparing copra must represent 
an economical balance between these factors. It is unquestionably possible 
to make copra in much less time than is required by either the sundrying 
or grill-drying processes, but experiments made by planters in Ceylon have 
not impressed them with the advisability of adopting such changes. One of 
the most progressive coconut planters in the island constructed a drying 
house w’ith brick heating flues and produced a paper-white copra in les^s 
than tw^enty-four hours, but discontinued the process because of the result- 
ing high loss of oil. A continuous slow' current of air at from about 54° to 
6 j ^ (130° to 140° F. ) — the proper temperature to be determined by 
experiment — should, ii is said, complete the drying process w'ithin three 
days and nights, and with the least loss of oil. A rapid drying in ten hours 
must be attended by a considerable loss, and will require about 15 per cent, 
more kernel to produce a given weight of copra. The copra destined to be 
exported to a foreign market for oil making is spread out in warehouses and 
sorted according to quality, dryness, colour, etc. Each hemisphere is then 
chopped into three or four pieces and resacked for shipment. The work is 
largely done by women labourers. This handling and chopping causes a 
loss in weight amounting to from 0*5 to 1 per cent., and a further loss of 
from 3 to 5 per cent, is generally allow^ed for shrinkage during the voyage. — 
IxDiAN Trade Jouknau. 


EXPERIMENTS ON THE COCONUT. 


£. B. COPELAND. 

In the study of the physiology of the coconut, the greatest emphasis is 
given to grow'th, This is for the sufficient general rejison that growth is the 
most convenient general index to the thriftiness of the plant. It is by no 
means the only such index, and growth is not in itself the most ultimately 
important phase of the tree’s activity. But the coconut is peculiar among 
agricultural crops, so far as these are known, in the length of time required 
before any given kind of treatment or any set of favourable or unfavourable 
conditions makes itself evident in the yield. A season dry enough to be ex- 
ceedingly injurious has almost no immediate effect on the yield of nuts, but 
will result in a long period of poor crops, the worst of which are not harvested 
until perhaps tw'o years after suitable climatic conditions have returned. For 
the same physiological reasons the application ol fertilisers produces no imme- 
diate effect upon the crop, but docs produce a prolonged subsequent 
effect wtiich may reach its climax two years or even longer after the ap- 
plication. Foi* these reasons, the use of fertilisers and the practice of 
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irrigation are not convenient subjects for class experiments. Since experi- 
ments of this kind must run over a series of years, the class is dependent, for 
its understanding of such subjects, on instruction in class and on the inspec- 
tion of work in the field. Growth, in distinction to the yield of nuts, shows 
the effect of good or bad treatment or conditions with reasonable prompt- 
ness. It is possible from the growth of the tree in one season to forecast 
with a high measure of probability the yield from to 3 years ahead, 
F'amiliarity with the growth of the coconut is therefore of the utmost impor- 
tance as furnishing an easy and reliable method of determining the condition 
of a grove and its future productivity. The students in this class have pre- 
viously had ill their course in plant physiology the most thorough drill in 
determining the rate of growth of plants in general, and of their parts, and 
in this course are merely given particularly emphatic drill on the growth of 
the coconut. This drill is expected to be so thorough that no one of these 
students can determineifrom a day’s observation in a coconut grove, whether 
or not the trees are as thrifty as they should be, and in this way, to determine 
what the crop may be expected to be two years ahead, and whether or not 
there should be a change in the treatment the trees are receiving. 

On the practical side, the student is expected to determine standards of 
efiiciency in the ordinary operations required on a coconut plantation. The 
value of such standards can he illustrated by an example. From the work 
of one of these clavsses several N ears ago, it was concluded that a reasonably 
efficient labourer, during the usual working day, should be able to clean the 
ground for a meter around sixty trees, and to do this work thoroughh-. 
On a certain coconut plantiition, labour was being hired by the day to keep 
a grove clean, certain labourers being used for exactly such work as had been 
standardized at the college. The lahoiireis seemed to be busy, and there 
was no visible reason to complain of their inefficiency ; but on an average, 
they were cleaning only a little over lifteen trees a day. The manager was 
informed as to the standard which had been decided upon at the college, and 
proceeded to test it. 'fheir objections lasted only one day, and the men then 
expressed their willingness to do the work under contract at the rate of sixty 
trees for a day’s wage. As a matter of fact, the college student is less efficient 
than a good labourer, when it is a question of prolonged work. In spite of 
the fact that it is far above ordinary present plantation efficiency, our .standard 
is still lower than it should be. There has been a vast amount of atten- 
tion to standardization of efficiency in factory and office work, and altogether 
too little attention to the standardization of efficiency in farm operations. 

Copra manufacture is one of the ft)remost industries of the Philiy^pine 
Islands. Of all the industries of these islands, it can safely be said to be the 
worst in its practice. The farmers of the islands have been given many 
cubic meters of advice on the subject, and this has had almost no practical 
effect. — Philifimne AoKiciM.TrRisT .and Forester. 


MANURIAL EXPERIMENTS ON COCONUTS. 

JOSEPH DE VERTEUIL, F.C.S. 

This report deals with the second year’s results of the manurial experi- 
ments on coconuts, under the control of the Board of Agriculture and 
is in continuation of the report for 191 1-12 (Bulletin, Department of Agri- 
culture, XL 1912. pp. 179-184). 

The dry season of 1912 was very severe and although the number of nuts 
picked from the plots on the Morvant estate, Laventille, and the King’s Bay 
estate, Tobago* does not show a marked decrease, it will be observed that 
a smaller proportion of “ selects^’ has been obtained than during the previous 
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year. On the Beaulieu estate at Cedros, the crop has been considerably 
affected and the proportion of selects has been reduced by nearly 50 
per cent. 

Mention was made in the previous report that the yield for the 
hrst year may be considered as a “ natural yield ” for each plot, owing 
to the fact that the manures had only been applied shortly before. This 
yearns yield may therefore be compared with that obtained from the corres- 
ponding plots last year, but no conclusions should be drawn from the results 
of a single year. 

The hgurcs obtained are given in Tables I. to V. for each estate 
respectively. 

MORVANT ESTATE— LAVENTILLE. 

The second application of manures was made in May 1^12. 


„ . . „ f 1911-12 .19T2 in, 

Rainfall | 1912-13 41*27 in. 

TABLE I. Manurial Experimenta, Morvant 

TkKKs Ahoct 26 Vkars Oi.n. 


Estate. 







PQ 2 

o 


cu 



d.S 


55 

1 

68 


Manures applied per 
Tree. 


4 lb. Lime 
4 ,, Kainit 




o 


d-S 

V H 
cs 




I 191M2 ! 
) 1912-13 j 


20*3 

36*7 


1 


3 


69 


70 


j j 6 lb. Basic slag 
j i 1 ,, Sulphate of potash 


f 1911-12 i 

)' 1912-13 I 

! 


38*9 

47-5 


Control — No 
niamire 


1911- 12 ‘ 407 

1912- n ; 531 


4 


5 


6 

7 


8 


70 


4 lb. Basic slag 
2 ,, Nitrate of Soda 


) 1911-12 

) 1912-13 


70 

. 70 


ij 2 lb. Calcium cyanamide I 
1 1 2 ,, Sulphate of potash ) 

I 

I Control — No J 

: manure ( 


1911- 12 

1912- 13 

1911- 12 

1912- 13 


35*1 

47*0 

43*8 

58*3 

25*9 

.39*4 


70 


( 2 lb. Hone meal 

•j 1 ,, Sulph. of potash 
1150 ,, Pen manure 


f 2 lb. Superphos. of lime 
•j 1 „ Sulph. of potash 
V150 ,, Pen manure 


1911- 12 

1912- 13 


41*0 

557 


li 


J 


1911 - 12 

1912 - 13 


311 

3T2 


All the plots have given an increased yield over the previous year, but 
the increase from plots 1, 5 and 7 is greater than that of the control plots. 
From a pecuniary point of view, plot 1 alone has given a. profit. 
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BEAULIEU ESTATE-CEDR08 

These experiments are beiiivi conducted in three series, A, H and C, as 
shown in Tables II. to IV. The average results obtained tor the three 
series is given in Table V. 

The manures were applied in April, 1912. 

o • i: II f 1^1 1-1912 39‘84in. 

KaintalJ (i9i2.i913 5576 in. 

TABLE 11.- Manurial Experiments -Beaulieu Estate, Cedros. 

Series A. 

Trees 31 to 36 Years Oi.J). 


o 

S 




^-6 
o is 


o 


15 


12 


Manures applied per 
tree. 


( 4 lb. Lime 
( 4 ,, Kaii\it 


f 6 ll\ Basic slag 

\ 1 ,, Sulphate of potash 


Control — no 
manure 


. , I 4 lb. Basic slag 

: t 2 ,, Nitrate of soda 


15 


14 ■ 


2 lb. Calcium cyanamide 
2 „ Sulphate of potash 

Control — no 
manure 


15 


IS 


( 2 lb. Bone meal 

< 1 „ Sulphate oi Ammonia 

V 150 Pen manure 


2 lb. Siiperphos. of lime 
1 „ Sulphate of potasli 
ISO Pen manure 




O ^ 
V 


JC D 

£ ' 
S O L> 

iL> CA. 7 

= 5 


) 

1911-12! 

1359 

/ 

1912-13 

73-5 

) 

1911-12 ' 

1074 

i 

1912-13' 

54'9 

1 

1911-12 

120'R 

/ 

1912-13 

7ft' 2 

) 

1911-12 

1351 

)■ 

1912-13 

lors 

) 

1911-12 

13«'9 

) 

1912-13 

82'4 

1 

‘ 1911-12 

14f)'8 

s 

1912-13 

! 8r8 

1 

‘ 1911-12 

! 12ft'4 

i 

: 1912-13 

70' 1 

1 

1911-12 

125'3 

1 

1912-13 

85'5 
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TABLE III, Manurlal £xperimenta;» Beaulieu Estate, Cedros -Series B. 

Tkeks 3 1 TO 36 Years Old. 


Mai lines applied per tree. 


4 IIl [.,iine 
4 Kainit 


7 i i-j ^ Basic sla^ 

I " : i I ,, Sulphate ot potasli 


3 i 29 


Control — Xo 
Manure 


i ’ 4 Ih, Basic slau 

i 2 ,, Xitrate ot s(»da 


7 - j 2 lb. Calcium cxaiianiide 
I 2 ,, vSulphate of potash 


Control No 


I ^ 2 lb. Bone meal 

24 I'j I - Sulphate of ammonia 
I ISO ,, Pen manure 


25 1 ^ - Sulphate, of potash 

USO Pen manure 


^ d 

•>*- U 

O D 

d ^ 

's V 

0 ■ 

02 

ds 

5 ^ 

^ zz 
< c 

lyii i: 

83’0 

1912-13 

792 

1911-12 

70*0 

1912-13 

5S 3 

1911-12 

30' I 

1912-13 

34-4 

j 

1911-12 ! 

S4 9 

1912-13 

4bK 

1911-12 i 

617 

1912-13 ! 

4S'5 

1911-12 

652 

1912-13 1 

44'9 

191M2 

56* 1 

1912-13 

424 

i 

1911-12 

S7’3 

1912-13 

59'9 
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TABLE IV,— Manurlal Experiments.— Beaulieu Estate, Cedros.— Series C. 


Trees 31 to 36 Years Old. 


Manures applied per tree. 



o 

. t; 

o w .* 

rt fc 
a 


{( 4 lb. Lime 
j( 4 ,, Kainit 


I 1911-12 
1 1912-13 


ry I 6 lb. Basic sla^ 

I 1 ,, Sulphate of potash 


)i 1911-12 82'4 

I! 1912-13 S0*4 


Control — No 


1911-12 

1912-13 


4 lb. Basic sla^ 

2 ,, Nitrate of Soda 


1911-12 

1912-13 


5 I 1 r> 


I 2 lb. Calcium cyanainide ! | 

j j 2 „ Sulphate of potash j! 


1911- 12 103 3 

1912- 13 76*4 


Control — N< 


1911- 12 

1912- 13 


j ! ( ^ Bone meal 

7 1 18 I i Sulphate of ammonia 

i iiiso „ Pen manure 


1911-12 101*9 


1912-13 67*6 


( 2 lb. Superphosphate of lime 

B 19 I 1 J, Sulphate of potash 
vl50 ,, Pen manure 


1911- 12 987 

1912- 13 590 



m 


£K<i)VtttliUt, 1*!%^ 

KINO'S BAY ESTAim. TOBAOO. '' V 

The second apidication ot manures was made in March, 1912. 


Rainfall 


/ 1911-12 6671 in. 
I 1912-13 64 57 in. 


TABLE V.— Manurial Bxpertnwnto, Klnf’s Bay Estate. 


Tkefs 21 ro 26 years old. 



U) 

a 

C 


0 

*>* 

1*0 
sJg . 

25 {X H 


of Bea 
Trees. 

Vlanuies applied pei 

Tiee 

> o 
-gro 

G 
** 3 

£ 

0 

A 


Crop 

J 

>■3 

1 

46 

f 4 11) Lime ) 

1911-12 

74-4 

1 4 , Kainit ) 

1912-13 

83‘8 

y 

66 

j 6 lb. Basic slag \ 

1911-12 

567 


\ 1 „ Sulphate of potash f 

1912-13 

717 

3 

.'i6 

Conti ol — No ) 

1911-12 

603 

manuie ) 

1912-13 

635 

1 

82 

\ 

1 4 lb Basic slag ) 

1911-12 

51 1 

-T 

' 2 ,, Nitiate of soda f 

1912-13 

58’5 

C 

70 

f 2 lb Calcium cyanainide i 

1911-12 

676 

Y 

< 2 ,, Sulphate of potash f 

1912-13 

796 

() 

80 

Control — No \ 

1911-12 

58-4 

manuie ) 

1912-13 

.567 


O.'l 

( 2 I!) Bone meal \ 

1911-12 

54T 

7 

• 1 ,, Sulphate of ammonia J 

1912-13 

72 7 

H 

! 

76 

f 2 lb Supei phosphate of Lime 1 

1911-12 

604 

1 1 „ Sulphate of potash ^ 

1912-13 

776 


With the exception of tontiol plot 6, thefe has been a slight increase in 
the number of nuts obtained per tiee from all the plots as compared with the 
previous twelve months Theie has been a decrease in the proportion oi 
selects varying from 0‘3 lu 10 8 pei cent. On this estate all the manured plots 
have given a larger increase than the average of the control plots and the 
pecuniary results are sabsfactoM. Bixletin No. 77, Department OF AdfU- 
coi.TURS Trinidad and Tubago. 





/V/t)/t». hy H . F. Mticniilliiti . 

Plot ot Sudan Dura ( Sorjihuui ) at the Kxperimenl Station. Peradeniya. with gr»>up oi' Aj^ricultural Instruc- 
tors on a visit of inspcctivui with Dfiiccrs of the I^epartinent t>f Aj^iriculture. Readinf^ front left: D, S. Citrlett. 
Manager ol Kxperintetit Station; H. A. Dculroui. Asst. Manager; R. X.Lyne, Directt>r of Agriculture ; C. Drieherg. 
Siipt. of Lowcountry Products and Secretaiw. C’eyloii Agricultural Society. 






CACAO. 


SOME NOTES ON THE MANORIAL 
EXPERIMENTS OF CACAO. 

W. C. JARDINE. 

The results so far show tlie difiliculty — almost the impossibility — of 
drawing detinite conclusions from manurial experiments made upon such 
heterogenous cultivation as that of cacao in Trinidad, at least until an 
exhaustive record covering not less than five years is procurable. I have 
come to the conclusion that a comprehensive digest of the inferences it 
would be safe to draw from the results of such experiments at the end of 
that time would be one of tlie most difficult tasks any man could set himself : 
nevertheless, we will certainly be faced with such a necessity, and I do not 
envy to him to whom the task may fall. I do not say this from any desire 
to discourage the work being done, but speak rather from the position of 
the patient who eagerly looks to his doctor to discover a cure for his 
troubles, and to whom the whole position looks rather vague in its present 
unripe state. 

As an example of what I mean, if vve follow the history of one particular 
treatment or combination of manure right through the series, we are faced 
with the most contradictory and disappointing results, which may be shortK' 
expressed as — good, — no good, — fair, — not w'orth while, — and so on. Plot 
No. 1. for example shows that the combination of basic slag and sulphate of 
potash has apparently produced the following effect per tree over the 
previous year. On Sjiuta Marta estate an increase of about 6 pods ; oti 
Esperanza a decrease of 4 pods ; on New Grant an increase of ‘34 pods ; 
on Santa Teresa a decrease of 2 pods ; on La Compensacion an increase of 
6 pods ; on Santa Isabella an increase ot 6*5 pods ; and on Soconusco a 
decrease of *2 pods. 

Here w^e have the very gamut of inconsistency, which if viewed in the 
light given by the corresponding control plots, appears to became confusion 
worse confounded, and it is abundantly evident that it would be useless at 
this stage to draw any but the most preliminary conclusions. 

If we lump all the plots together and reduce the figures to averages we 
will find — taking the same example— that 931 trees (being parts of seven 
different estates in seven different districts ), produced a net increase over 
the previous year of 1,544 pods = 1*66 pods per tree, and deducting the 
average increase per tree on 19 control plots ‘82 pods vve find this treat- 
ment giving us an average net increase of ‘84 pods per tree, or 782 pods at a 
cost of about $32'06 ; a result which need cost the planter no further study 
could this result be considered as at all conclusive. 

There can be no possible doubt that the individual bearing capacities of 
the trees making up a plot exert a disconcerting influence on the diagnosis 
ipf results taken sefiarately ; but this is unavoidable, being characteristic of 
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Trinidad cultivation generally, and so far as the effect of tlic manurial treat- 
ment is concerned, will eventually be reduced to a minimum as time passes 
and records accrue. 

We may, however, get a few very interesting glimmerings or forecasts 
of what will probably be established among other things at the end of a 
sufficient period, not the least important of which is the danger of applying 
caustic lime to the soil in a climate w^here bacterial action continues almost 
undiminished throughout the year, and the land is exposed to heavy inunda- 
tions during the rainy season. The free use of lime has become consider- 
able in Trinidad of late years, caused no doubt by its rapid effect upon the 
yield ; but it should be realised that its action is in realit}’ nothing but a 
rapid consumption of your capital in the form of organic fertility,-— more 
particularly on light unmanured soils,— which will as certainly be followed 
by 5^ears of reduced yield. A glance at the plots which were limed the 
previous year will emphasise this. 

An intensely interesting review (published in 1912) of the wwld f imous 
manurial experiments at Rothamsted (which have been running now^ for 
over sixty years) by the former Director A D. Hall, M.A , F.R.S., 
provides such valuable information that, although the experiments here and 
at Rothamsted are not completelv analogous, many of the general conclu- 
sions undoubtedly apply, some of the more apposite of which are well 
worth quoting. 

1. It is established that in the case of wheat— “ a ten-year period is 
not sufficient to eliminate the fluctuations in yield due to seasons/^ 

2. That the continuous growth of some crops, — notably wheat. — does 

not unlit the land for that crop provided a suitable fertiliser supply is main- 
tained. “ If there is any toxic effect .... this effect 

in the case of wheat so small as to be negligible.’' 

3. The reverse is the case with bailey, while with clover and some 
other crops the impossibility of maintaining them consecutively on the same 
soil is well known, and while the present state of our knowledge does not 
justify us in ascribing this fact to toxins produced by these crops, the pro- 
bability of such being the case is markedly allowed tor. 

4. That on two plots abandoned for over twenty years, one gained 
nitrogen at the rate of 92 lb. per acre per annum, the other 41 lb. per acre 
per annum, the greater amount of the former being due to the soil having 
three percent, carbonate of lime, enabling free growth of leguminous plants, 
and the better action of the free bacteria in the soil which fix atmospheric 
nitrogen,— the Azotobacter. 

5. “The higher the level of production the greater the waste, and in 
consequence, the additions of fertiliser must be doubly increased to maintain 
the balance.’' This is partly due to the high pressure (so to speak) at 
which the fertility mill is working (reminding one of the di.sproportionate 
waste of coal required to produce a comparatively small increase of energy 
over a certain limit); and to the fact that certain groups of bacteria denitrify 
the ori^nic matter, liberating free nitrogen. 
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6. That the ploughing or tilling ot the soil brings about a destruction 
of the organic nitrogen, while leaving it undisturbed under vegetation causes 
the increase of the same. 

7. That rain — at Rothamsted, — adds to the soil 4 lb. of nitrogen per 
acre per annum. 

8. That plants short of potash will be specially liable to attacks of 
fungoid diseases 

Most of these facts have been recognised by agricultural science for a 
considerable time now, but they are very forcibly corroborated by the long 
scientific evidence of the Rothamsted experiments, and their significance in 
the same direction here will surely not be lost. 

I have not attempted to go exhaustively into every combination, and 
perhaps the example I have chosen is the least consistent, but it will serve 
to show the difficulties which beset this line of investigation in Trinidad, 
and to emphasise Mr. de Verteuil’s remarks as to the necessity of having 
the previous history of the plots. I think it is worth considering whether 
the manurial scheme should not be improved upon, and a wider scope given 
in the periods of application, while the yields of the plots for as many 
years previous to the experiments as possible should appear. Analyses of 
the soils of the plots before, and at intervals of several years after treatment 
would throw more light on the results to come. 

The work which the Board is doing under this head is destined to be 
of inestimable value to the cacao industry in the future, and is one which 
more than deserves all the time and trouble which can be expended upon 
it. — Bulletin No. 78, Department of Agriculture, Trinidad and 
Tob-ago. 

CACAO PRUNING. 

Pruning in the West Indies is attended with the greatest amount of care, 
and is performed for the purpose of producing a vigorous tree by the 
removal of all useless wood, and of encouraging fruiting branches to increase 
their production. In order to do the latter it is essential to remove any 
superfluous number of primiry branches, three or four being ct)nsidered 
sufficient for one tree. A similar regulation of growth is required with regard 
to the secondary and tertiary branches. In addition to this, care is given to 
retain the correct balance for the tree, and, when cutting out branches to 
avoid making jagged cuts or slashes. The West African native does not 
prune with thevSe objects in view, but employs a outclass or machete to cut 
out those branches which seem to be giving too much shade or which have 
become interlaced, regardless of their value to the tree or of the wounds 
inflicted in the operation. Efforts have been made to teach pruning at the 
Botanic Stations, but the demonstrations have not been largely attended, and 
a great deal of damage continues to be done through ignorance of the objects 
and efforts of pruning. Many of the older plantations, owing to bad treat- 
ment and too close planting, are yielding an annually diminishing crop, but 
new ones are springing up in increavsing numbers each year, which is an 
obvious indication that the industry is proving a profitable^ one. — Bulletin 
No. 79, Trikipad and Tobaqo Dept, of Agric, 
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CULTIVATION OF CACAO IN TRINIDAD 
AND THE GOLD COAST. 

W. G. FRBBMAN. 

A reply to an article in the Philippine Agricultural Review attribut- 
ing the recent decline in the exports of Cacao from Trinidad to bad cultural 
practices, overshading of trees and severe fungus disease. 

The writer points out that this decline corresponds to seasons of abnor- 
mally low rainfall and gives figures showing a considerable improvement in 
the production of cacao during 1913 corresponding to an improvement in the 
climatic conditions. Reference is also made to reports of the Gold Coast 
Department of Agriculture showing that the remarkable increase in the 
exports of cacao from West Africa is due to the natural advantages of 
suitable areas and cheap labour ; rather than to the application of scientific 
horticultural methods. — Mo.vi'hly Bulletin. 


MANURING OF CACAO IN DOMINICA. 

Mr. H. A. Tempany, Superintendent of Agriculture in the Leeward 
Islands, includes the following interesting summary on the manuring of Cacao 
in the Report of the Agricultural Department, Dominica, for 1912-13 : — 

Manorial experiments with cacao have been systematically conducted 
both at the Botanic Gardens and in country districts in Dominica during the 
past eleven years. It is believed that the accumulated results now enable 
sound deductions to be drawn regarding the manuring of cacao under these 
conditions. 

The principal tact which stands out is the value of natural oiganie 
manures either in the liberal application of pen manures or compost. 

There does not appear to be any room for doubt that methods of manur- 
ing based on this principle are those likely to give satisfactory results undei 
the conditions in question. 

It may again be pointed out, however, that good results can only be 
expected to accrue from this or any other form of manuring if due attention 
is also paid to the requirements of the trees in other directions such as 
general care, pruning, sanitation, and on heavy soils, drainage ; it is further 
to be remembered that it is not all localities in Dominica which are suitable 
for cacao cultivation. 

Having regard to these points it seems to he the soundest policy for 
cacao growers to endeavour to raise large quantities of organic manure for 
application to their orchards. 

Difficulties of ttansport are frequently urged as an argument against the 
utilisation of, the abundant supplies of material for mulching available in the 
forests of Dorninica, the view may however be expressed that if full use were 
made of readily available niaterij Jand if this were systematically combined 
with the utilisation of such stock as exist on the estate and the raising of 
leguminous and other crops as additional material for mulching, the problem 
would not be far from being solved in many ^ses. 



November, 1914.] 359 

When sufficient organic manure is not available to supply a complete 
manuring it should be supplemented by artificial manures which should always 
contain nitrogen and phosphate. Nitrogen is best given in some form in 
which the constituent becomes slowly available, such as tankage, dried blood, 
or cotton seed meal. Rapidly acting forms of nitrogenous manure such as 
nitrate of soda and sulphate of ammonia and nitrate of lime are of more 
especial value when it is desired to give a strong stimulant to trees that are 
in an unsatisfactory condition. 

Calcium cyanamide or nitrolim continues to attract a certain amount of 
attention as a possible nitrogenous manure in cacao cultivation and although 
no very definite information is available concerning this manure the fact that 
its nitrogen becomes available with relative slowness and that it possesses a 
high content of lime indicates that it may be of value in cacao cultivation 
under these conditions, 

Basic slag appears to be the most suitable form in which to apply phos- 
phoric acid largely by reason of the considerable excess of lime which it 
contains. 

There is no separate evidence available to show the effects of potash but 
the majority of Dominica soils are well supplied with this constituent and 
there is nothing to lead us to believe that applications are likely to be of 
value. 

It is a characteristic feature of Dominica soils that they are deficient in 
lime, and although trials of this substance have not been included in the 
experiments so far conducted there is ample internal and collateral evidence 
to show that applications of lime are likely to be of marked benefit if given 
in conjunction with suitable manurial applications. — Buli.. No. 79, Trinidad 
AND Tobago Dept, of Agriculture. 


CEYLON TIMBER. 

According to the Administration Report of Mr. F. ]. S. Turner, the 
acting Conservator of Forests, 475 ebony logs weighing I 6 O 3 tons were sold 
during 1913 for Rs.33, 397*34, or an average of Rs. 208*40 per ton. This cost 
Rs. 45*02 per ton to place in the depot. Both the cost and sale price are 
considerably better than in 1912. The highest price realized in 1913 was 
Rs. 600 per ton, which is identical with the highest price obtained in 1912. 

Satitmood . — 327 logs containing 10,252^ cubic feet were sold for 
Rs. 66,678*08 in 1913, which gives an average of Rs. 6*50 per cubic foot. It 
cost Re. 1*22 to place the average cubic foot in the depot. The quantity sold, 
the total takings, and the average price all exceed those of 1912, but the rate 
of delivery was 3 cents higher per cubic foot in 1913 than in 1912. This 
increase in cost of delivery points to the working of less accessible areas, and 
is a very reasonable increase. The best price realized in 1913 was Rs. 18*80 
per cubic foot, and this is Rs. 2*80 better than the best of 1912, 
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RICE. 


THE PRINCIPLES OF PADDY MANURING. 

W. H. HARRISON. 

(Continued from i>age 295). 

POTASH AND PHOSPHATE. 

With re^^ard to gresn-maii tires, it must be borne in mind that the 
potash and phosphoric acid they contain is obtained from the soil on which 
they are grown and in consequence no enrichment of the land in this respect 
is obtained. All that happens is that the potash and phosphoric acid present 
in the soil is taken up by the green manure crops and again returned to the 
land, but in a condition to be readily absorbed by the main crop which 
follows. Now, as the practice of green manuring leads to heavier paddy 
crops it follows that ultimately more potash and phosphoric acid is removed 
from the soil than would otherwise be the case and the land in consequence 
will all the sooner be impoverished with regard to these two manurial 
ingredients. Provision must therefore be made to supply these ingredients 
to the land in the course of time, and this is best done by occasionally 
dressing the soil with such manures as “ super and bone-meal which are 
very rich in phosphoric acid and more occasionally still with wood-ashes, 
sulphate of potash, etc., manines which are rich in potash. The point to be 
remembered is this, that green-manures are not complete manures as they 
bring only nitrogen and humus to the soil. 

GREEN LEAF MANURES. 

Green-leaf manures, i.e., leaf and branches cut off from plants growing 
on w^aste ground or forests and puddled into the soil have practically the same 
effect as green-manure crops, but they differ from the latter in so much as 
they supply potash and phosphoric acid in addition to nitrogen. They are 
complete manures and from tliis point of yiew’ are to be prefeired to green- 
manure crops grown on the land itself supplemented by a comparative small 
annual dressing of superphosphate or bone-meal. 

Comparative tests with green-manures have been carried out at 
Coimbatore, with the result that green-leaf manure gave a yield of 4,490 lb. 
of paddy and 5,811 lb. of straw per acre, whereas, the same weight of daincha 
(grown on the ground) gave 4,200 lb. paddy and 4,400 lb. straw. The difference 
betw^een the yields of paddy in the two cases is not great, considering the 
large yields obtained, but such as it is it is due to the extra potash and 
phosphoric acid brought to the soil with the green leaves, for when ''super'' 
is used in conjunction with the green-manure the yields obtained often exceed 
that obtained w^hen green-leaf manure is used. Compared with the yields from 
plots receiving no manure which gave only, 3,392 lb, of paddy and 3,124 lb. 
of straw, the efficiency of green manures and green leaf manures is undoubted* 
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A FINANCIAL COMPARISON. 

Poonacs and fish manures are also bulky organic manures which can be 
utilized with advantage where they are obtainable at a cheap rate. They 
contain a much larger proportion of nitrogen and other manurial ingredients 
than green manures and, consequently, can be used in much less quantity. 
Thus in an experiment carried out on the Coimbatore F'arrn to compare the 
relative values of these bulky organic manures 4,000 lb. of green leaves 
yielded a profit of Rs. 120 per acre, 4,000 lb. of wild indigo Rs. 98, "^00 lb. 
of white castor poonac Rs. 109, 500 lb. of IVack castor poonac, Rs. 104, and 
560 lo. of fish manure gave Rs. 114. 

Poonacs are complete manures, and there is generally little necessity to 
use any other manure in conjunction with them unless it is superior bone- 
meal to increase the proportion of phosphoric acid put on the land. 

This mixture is generally very effective in increasing the yield of paddy, 
and the cost of the “super” needed for the purpose is comparatively small. 
On the other hand, fish manure is not a complete manure as it is practically 
devoid of potash and in consequence wherever the soil is deficient in that 
ingredient a mixture of sulphate of potasli or wood ashes with fish manure 
can he used with advantage. The use of this mixture, however, should only 
be attempted after a small tiial has given successful results, as not only is the 
potash expensive (thus reducing the profits) but unless there is actual need 
for it the tendency is to reduce the yields given when compared to fish 
manure alone. Thus the use of 560 lb. of fish manure and 56 lb. of sul- 
phate of potash resulted in a net profit of only Rs. 83 as against a profit of 
Rs. 114 with fish manure alone. On the other hand, with one experiment in 
the Kistna delta, potash gave an actual increase in the profit obtained. 

Manures obtained from bones, the chief of which are bone-meal and 
bone superphosphate, can under certain circumstances be used with advan- 
tage in manuring paddy. Bone meal is exceedingly rich in phosphoric acid, 
and, as a rjile, contains a fair proportion of nitrogen ; and at the same time it 
undergoes rapid decomposition in paddy soil and its manurial ingredients are 
thus quickly made available for plant food. To a certain extent, therefore, 
it conforms to the principles laid down on the first part of this article, but 
the amount of humus it can yield is exceedingly small and the best effects 
are produced when it is used in conjunction with a manure containing large 
quantities of organic matter, particularly with green-manures. In this case, 
the substances produced by the decomposition of the green manure assi.st the 
solution of the phosplioric acjd of the bones and thus make the latter much 
more available for the plant than would otherwise be the case. The same 
strictures which apply to the use of potash manures with lish manures apply also 
in this case. Unless the soil is very deficient in potash, recourse should not be 
had to this ingredient owing to its tendency to reduce the yields and profits. 
Thus, at Coimbatore 500 1b. bone-meal yielded a net profit of Rs. 112 per 
acre, whereas, the same quantity to which 56 lb. of potassium sulphate were 
added only gave Rs. 79. 

SUPERPHOSPHATE. 

Bone superphosphate is obtained by treating bones with sulphuric acid, 
by which the phosphoric acid is made soluble and when added to a soil is at 
once available a$ a plant food. 
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This manure is therefore a **quick-actinj; manure’^ and its effect is best 
seen when given in the form of dressings to crops already in the ground. 
Usually it contains some nitrogen in addition to the phosphoric acid hut its 
value is mainly dependent upon the amount of the latter ingredient present 
and consequenlly with soils poor in humus such as are general in Southern 
India, it is best used in conjunction wdth the bulky organic manures. Thus, 
at Coimbatore, land manured solely wnth a green manure crop growm on the 
land itself gave 2,814 lb. of paddy and 2,691 lb. of straw, wdiereas similar 
lands manured with the same green-manure crop plus 112 lb. of superphos- 
phate gave 3J33 lb. of paddy and 4,043 lb. of straw. The conclusion in 
this case is obvious, especially when it is noted that the large increase was 
due to an amount of “super.” valued at less than Rs, 3. 

It must also be pointed out that the use of comparatively large dressings 
of super does not yield a commensurable increase in the crop obtained, so 
that, except under exceptionable circumstances, a dressing of 112 lb. of super 
to the acre is the maxijnum necessary. 

77/c Mineral and arli/icial manures . — These manures which include super- 
phosphate, ammonium sulphate and saltpetre, are (with the exception of the 
last) not of great importance to the ryot owing to their comparative scarcity 
and high price. Saltpetre is produced locally in large quantities and as 
it contains both potash and nitrogen it is under certain conditions of culti- 
vation a good manure, but the nitrogen being present in the form of nitrate, 
it is, as was shown at an earlier stage, not suited for paddy manuring. 

AMMONIUM SULPHATE. 

Ammonium sulphate is only produced in India to a very limited extent 
and is mainly imported from Europe, so that although it is a quick-acting 
manure and quite suited to paddy cultivation, the cost of the nitrogen is so 
great that at present it ma\' be left out of account by the ryot. 

Superphosphate is prepared from mineral phosphates in exactly the same 
way that bone superphosphate is prepared from bones and consequently 
almost all that has been written regarding the latter applies to this substance 
also. It must, how^ever, be remembered that unlike bone super it contains no 
nitrogen. Another phosphatic manure is basic slag and probably wnth a 
development of the steel trade in this country, it may become readih 
accessible to the cultivator. At present, however, it may be left out of 
account. 

Lately, tw'o artihcial manures have been introduced in Southern India, 
namely, calcium nitrate and cyanatnide and it is probable that in the near 
future they will be manufactured in this country. Of the two, so far as 
paddy cultivation is concerned, calcium nitrate is of little u.se, but cyanamide 
may possibly find an application as it yields ammonia in the soil and in conse- 
quence could be used to enrich the nitrogen content of low grade poonacs, 
etc. Experiments are now being carried out with this substance at 
Coimbatore. 

THE JUDICIOUS COMPROMISE. 

All of these artificial mauiires. it must be pointed out, do not fulfil the 
first condition laid down with regard to paddy manuring, i.e., to supply 
organic matter to the soil ; and consequently, although they can be used 
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either alone or in suitable admixture with one another, the best results are 
obtained when they are used in conjunction with bulky organic manures. 
An exception may, however, often be made in the case of superphosphates, 
for when the soil is pure in phosphoric acid, a dressing of the substance has 
often yielded remarkably good crops, but even here it will be necessary 
sooner or later to supply organic matter if the enhanced rate of cropping is 
to be maintained. ’ 

In concluding this section it must be stated that many of the yields 
which have been quoted were not obtained the hrst year after applying the 
various manures. In reality the yields obtained have gradually increased 
with each annual application of manure, so that a permanent enrichment of 
the soil has taken place. Thus, when green -manure was hrst applied to a 
plot of paddy land on the Central Farm, a yield of only 2,400 lb. of paddy 
per acre was obtained, but the next season yielded 3,500 lb. and now aftei' 
being annually manured for four years the yield is 3.900 lb. Most of the 
other experimental plots show tiu* same increasing outturn and in one case 
the yield now obtained is 4,500 Ib. This result is most important as showing 
the possibility of producing a greatly increased fertility in paddy soils, but to 
obtain such results careful and systematic manuring is required. Spasmodic 
manuring at intervals of a series of seasons cannot bring this about and will 
onlv lead to a comparatively insignificant increase in the average fertility of 
the soil. — JocRXAL of the Board of A(;rici;lture, British Guiana. 


UPLAND RICE IN THE PHILIPPINES. 

MARCELO CRISOSTOMO Y SALAMAT, 

Rice is now more or less extensively cultivated in nearly all tropical 
and semi-tropical countries and constitutes the staple food of half of the 
human race. It was reported during the year 1911 that 1,043,757 hectares 
ot land in the Philippine Islands were used for growing rice, producing 
882,794*13 metric tons of raw rice (palay); probably approximately two- 
thirds of this area was occupied by upland varieties. 

I'he cultivation of upland rice in the Philippines is mainly handled b> 
primitive methods. Its culture in the lieavier producing section does not at 
present form a part of the system of diversilied farming which is essential for 
the up-building of the soil; nor does any single crop system furnish the mixed 
diet wiiich is necessary for the proper development of a strong and health>' 
race of people. While the method of culture at present is rather primitive, 
new ideas are being taken up to some extent. 

The depth of suiface soil for rice need not be very great, 7 or 8 inches 
being enough. The temperature required by rice is about 14*^’ C. for ger- 
mination, and about 25^*' during the growing period. 

The degree of improvement of rice cultivation throughout these Islands 
will certainly measure the growing intelligence of the farmers, especially the 
rice growers, whose prosperity probably depends more upon the condition 
of the rice crop than upon any other thing. 
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The present studies were carried out with the object of making a careful 
comparison of certain varieties of upland rice as to their gross morphological 
characters, their behaviour under cultivation, their yield, and value. Some 
of the characters examined were: — 

1. Average daily growth. 

2. Number of days required for maturity. 

3. Amount of stooling. 

4. Average number of grains in head. 

5. Colour, size, and shape of the grain. 

6. Characteristics of the grain that affect its value as food. 

7. Comparison of yields. 

These points will be taken up in the order in which* they are listed here. 

Twenty-four upland rice varieties were sown broadcast May 31, 1912, in 
plots ten meters square, and covered with soil by harrowing. 

The field where the twenty-four varieties were grown had been previous- 
ly planted with legumes and finally with rice; but, owing to the unfavourable 
weather, the last crop did not reach maturity. 

The total rainfall in centimeters for each month was as follows: — 

April, 0*33; May, 15‘44; June, 8*12; July, 29*50; August, 46 00; September, 
31*88; October, 4*09; November, 21*37; December, 7*07. 

The rainfall for June was too scant and the plants suffered from drought 
three weeks after sowing. The growth was therefore abnormal for a few 
weeks, but a gradual increased rainfall later enabled the plants to continue 
their growth vigorously. It is important in the cultivation of rice to determine 
the quantity of water that each variety requires and this knowledge is of 
fundamental value to the rice grower. 

From measurements taken during the earlier part of the life of the plants 
used in this test, it was found that the average daily growth of the quickest 
growing leaf of the most quickly growing variety was about 25 mm. ; and of 
another good one, 23 mm. The slowest growing grew 14 mm. and the second 
slowest 16 mm. each day ( measured by increase of length of the quickest 
growing leaf ). 

These growth measurements suggest that the different varieties might 
per .aps be identical in our plots by knowing only their different growth 
records provided they be grown under the same conditions. 

The time needed to reach maturity differs so widely in different varieties, 
that we can group them according to the number of days which they need 
to reach maturity as follows: — 

Early varieties ... ... 100 to 150 clays 

Medium varieties ... ... 150 to 180 clays 

Late varieties .. ... more than 180. 

Of course it is impossible to sharply distinguish varieties of rice according 
to time of maturity, especially where climatic conditions vary considerably. 
In districts where soil and climate are nearly uniform such a grouping may be 
very useful. The varieties that, mature quickly are of course preferable, 
because they are harvested in a shorter time, and require shorter periods of 
care. 
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The two earliest varieties that were harvested are Dinaliquit from 
Calamba, and Tiniaon^c from Los Banos. The former took 105 days from 
sowing to maturity and the latter 127 days. The two latest varieties as 
determined from this test are Malagkit kinabae from Malolos, Province of 
Bulacan, and Minalet from the same place. The former took 180 days from 
sowing to maturity and the latter 194 days. Two medium period varieties 
are Ipotibon from Malolos, Province of Bulacan (177 days) and Pinursigui 
from Malolos( 179 days). 

The varieties that j^rodiice the most stems per stool are not necessarily 
those that give the greatest yields ; thus the varieties Pauni and Binuhangin 
that have about the same number of stems per stool gave yields of 44 and 
27 cavans per hectare respectively. 

The upland rices can be classified as glutinous or non-glutinous. The 
distinction has been noticed from ancient times. There are no remarkable 
differences in the morphological characters between these greups, but glutin- 
ous rices have generally more tender leaves than non-gliitinous rices, so that 
their straw is more valuable for many purposes. The principal difference is 
in the character of their grains. Those of the glutinous rices when fully ripe 
and well dried become iiuite opaque and have a silky white colour ; but when 
steamed they become much more transparent and show more viscosity than 
those of the non-glutinous rices. 

It has been found that starch of some rices gives a reddish-brown colour 
when zinc chloride in iodine is added to it, and that such a reaction always 
appears with the starch of glutinous rice. Iodine colours the starch of glutin- 
ous rice from yellowish to brown, while it turns that of non-glutinous rice 
violet. This would seem to indicate that glutinous rice contains dextrine 
replacing starch. It has been determined that a part of the starch is replaced 
by sugar and dextrine, and that the endosperm of the glutinous rices contains 
only a small percentage of common starch. 

Four varieties were analysed for nitrogen. The results are as follows : — 


Glutinous : 

Nitrogen, 

Proteid. 

(N X 6*25) 

Malagkit tinalaksan 

... 1*26 per cent. 

7‘87 per cent. 

Malagkit binalintin 

Non-glutinous : 

... ni6 

6'97 

Dinalaga 

... 106 per cent. 

6 63 per cent. 

Kalibong pula 

... roo 

6'25 


The grains of different varieties vary in length and thickness. Accord- 
ing to the length of the unhullecl grains we can classify them as long, medium 
or short. 

The grains of some rices are extraordinarily long, their length exceeding 
three times their breadth ; these will be called slender grains. Those grains 
whose length is betw^een two and three times their width will be called 
inter-mediate grains. Those whose length is less than twice their width will 
be called broad grains. 
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The rice j^rains in the twenty-four varieties grown were grouped accord- 
ing to the shape and size of the hulled and unhulled grains. 

1'he most prevalent colour of rice is white, which varies from a chalky 
white as usually vseen in glutinous rices to the transparent waxy white that is 
common in non-glutinous varieties. Sometimes there is a pale yellow or 
greyish tint. A brownish red colour often changes to purple in the glutinous 
rices. A black colour is not rare in glutinous rices. The colour of the rice 
grain is found in the pericarp of the grain, and may be removed by 
polishing. 

The rice grains have as a rule certain longitudinal depressed lines, and 
these portions bf the surface, in the coloured rices, may still retain some 
colour after polishing, which often gives an ugly appearance to the finished 
product. To get rid cf this colour costs much time and labour. 

Newly harvested rice possesses a very sweet odour, but this disappears in 
storage. The most highly scented varieties are : Dinalaga, Binicob Binn- 
hangin, Kalibong pula, and Malagkit tinalaksan. 

The length of nnhulled rice grains varies from 6*00 mm. tu 9‘00 mm. 
The breadth of the grains varies from 2’50 to 400 mm. and thickness from 
rSO to 270 mm. 

Experience is needed in cooking rice, because the cinantity of watei' 
used varies according to the variety. Some require only a small amount of 
water, as in the case of Pinursigui and Tiniaong. 

The following varieties which are soft when cooked, geneially need more 
water : Dinalicpiit, Dinalaga. Binicol, Kinagaykn\\ Binuhangin, Kalibong pula 
and Macan. 

The amount of crop given by the different varieties alvva>’s varies, even 
when they are broadcasted witli the same amount of seed in the same sized 
areas of land and cared for equally. The two plots that gave the best 
crops were : — 

Paiuii ... ... ... 44 cavanes 

Malagkit ... ... ... 42 do. 

'fhe two poorest yields were given by 

Kinagaykay ... ... 17 cavanes 

Pinursigui ... ... 22 do. 

SUMMARY. 

'riie preceding paper gives a statement of the yield of some Philippine 
rice varieties as grown on the College Farm ; also the average dimensions 
and general characteristics of the gmin of different varieties ; and some 
measurements of the rate of growth bf. individual plants. 

'I'he writer is indebted to Professor Bakf.r and Assistant Professor 
C uzNER for help in planning the experiment.— FhiiLiPPiNE Agriculturist 
AND Forester. 
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COTTON. 

- ^-ii 

SOME FACTORS CONTROLLING THE 
GROWTH OF COTTON. 

H. T. FERRAR AT THE BRITISH ASSOCIATION MEETING. 

AUSTRALIA. 

Amoiii^ the main factors which control the cnltivalion of cotton on a 
commercial basis are: — (1) Temperature, (2) water supply, (3) soil, (4) labour. 

1. The cotton plant is commonly found in those parts of the world 
which lie within thirty degrees of the Ecpiator, but linds its best development 
in what may be described as sulvtropical climatological regions. In Egypt 
the air temperatures which rule at sowing time are in the neighbourhood ot 
65^ F. ; as the plants attain maturity the temperatures gradually rise to 
values of K. and 83 ^ F, and fall some or 10^ during harvest. 

2. The water requirements of the crop are e(]ni\'alent to about 46 
inches of rainfall, which in Egypt is met by irrigation IVoin perennial canals. 
The water factor naturally depends upon environment. 

3. The volume (depth) of soil available to the roots of the cotton plant 
is of more importance than its texture or its chemical composition, provided 
always that the soil contains sufticieni available plant foods. In Egypt cotton 
is grown prolitably on a soil, which in <me extreme case is an almost pure 
sand, and in the other extreme an unctuous clay. 

4. The profits derived from the cultivation of cotton naturally depend 
upon the cost of agriculture. Where the price of labour is high better 
returns are obtained by cultivating the more valuable types of cotton. The 
higher grade Egyptian cottons grow best in the Delta, while warmer Middle 
Egypt supplies a cotton (Ashmuni) whose hbre is of medium value only. 

The East Coast of Australia would seem to provide the reciuisite 
temperatures and rainfall necessary for cotton cultivation, but widespread 
experiment is necessary if it is desired to prove what areas provide suitable 
conditions and what is the margin of protit of tlie husbandman. — JoukNAL ok 
Agricuu'ukk, Victoki.a. 


COTTON PLANTING. 

The proper time for planting is after the tirst spring rains. Where the 
farmer has ploughed his lands in the winter he can plant from two weeks to 
one month earlier than the grower who waits for the rain to break his soil, 
and, as a rule, his yields wall be proportionately larger. The tirst good rains 
usually occur in October, so that planting should be done from the middle of 
October to the middle of November. In the low veld, where frost seldom 
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occurs, planting can be continued somewhat later, but the rule should be to 
plant as early as possible. The longer the maturing period, generally 
speaking, the larger the yield. 

The rows should be placed from three to four feet apart, depending on 
the fertility of the soil. On very fertile soil the rows should be placed four 
feet apart, but on poorer soils three feet to three and one-half feet is a more 
suitable distance. 

The seed should be placed in the soil to a depth of two to two and one- 
half inches, and covered with fine, mellow soil. Planting can either be done 
by hand or with a planter. The latter is, of course, the more economical 
method. The rate of seeding is about 10 lb. per acre when planted by hand, 
and 15 lb. per acre when planted with a planter. This rate of seeding will 
give many more plants per acre than is desired, but it is better to thin out 
than to fill in. 

Good yields depend to a large extent on good stands. Every missing 
plant reduces the yield of cotton, and thereby reduces the profit per acre. If 
the rows are placed three feet apart, and the plants stand eighteen inches 
apart in the rows, there should be 9,522 plants per acre. An average crop 
should give 1 lb. of seed cotton from every four plants, or 1 lb. of lint from 
every twelve plants. At this rate the 9,522 plants should give 2,380 lb. of seed 
cotton, or 733 lb. of lint per acre. If six plants were required to produce 
1 lb. of seed cottonand eighteen for 1 lb. of lint, the yield should be 1,587 lb. 
of seed cotton, or 529 lb. of lint. The latter should be the average yield and 
the former should not be uncommon. 

CULTIVATION. 

As soon as the plants are up high enough to follow the row, cultivation 
should be commenced. The guiding rule of every grower should be, “ Break 
deep and cultivate shallow. It is essential to break deep for the following 
reasons : To allow the tap root to penetrate deeply and thus safely anchor 
the plant ; to provide loose soil for the feeding roots to ramify through in 
search of food and moisture ; in order that the moisture holding capacity of 
the soil be increased and more plant food brought within the zone of the 
feeding roots. Shallow cultivation should be practised because “ it has been 
observed that the lateral (feeding) roots commence about three inches below 
the surface and never go below the upper nine inches of soil.'^ “ Deep culti- 
vation does not kill the weeds and grass more effectually nor better break 
up the" surface crust, but it certainly does injure the feeding roots, which 
weakens the vitality of the plant. 

As soon as the true leaves appear the plants should be thinned out until 
they stand about 18 inches apart in the rows. In this operation care should 
be taken, as far as practicable, to remove the weakest plants and leave only 
those that are strong and vigorous. 

Cultivation should be practised often enough to keep down weeds and 
grass, and to keep a fine mulch on the surface of the soil. Either a single or 
two horse cultivator may be used, but the latter is more economical, as less 
labour is required to accomplidva given amount of work. Cultivation should 
cease when the plants begin to flower. 
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PICKING 

When about one-third of the bolls are open, picking should begin. In 
picking only the seed cotton should be removed, and care should be taken to 
prevent dry leaves, portions of bolls, or other foreign substances from being 
mixed with the cotton, as unclean cotton is of lower value. Three to four 
pickings are required to harvest the crop The first picking, as a rule, will 
give the largest amount of seed cotton, and the last picking the smallest amount. 

In most parts of the Union the rains have practically ceased before cotton 
picking begins, so that there is little danger of the lint being discoloured by 
excessively wet weather. However, when the cotton is moist from light 
showers or from dew, it should be allowed to dry before resuming picking. 
In case the seed cotton is slightly moist when removed from the boll, it 
should be spread in the sun to dry before being stored. An excellent tray for 
this purpose is described by Mr, G. Elphick in the Agricultural Journal 
of June 1911. 

Ordinary grain bags or bags of a similar size, made of coarse cotton cloth, 
are used as receptacles when picking. A riem or strong cord is fastened to 
either side of the mouth of the bag and then slung over the neck and one 
shoulder. This leaves both hands of the picker free. Natives are rather slow 
in the beginning, but can be easily taught so that they will pick suflicient 
cotton to pay their hire. They should be instructed to grasp each lock of the 
boll at the same time and to remove the cotton with a quick jerk. If each 
lock is removed separately, as they do at first, much more time is required in 
harvesting. Native women should pick at least SO lb. of seed cotton per day 
and men should pick a bit more. Native men have been employed at the 
Rustenburg Station who averaged more than 100 lb. per day. The usual rate 
of pay is Is. per day, so that the cost of picking in South Africa is practically 
the same as in the Southern States of America, where cotton is picked at a 
certain rate per pound, usually ie/. 

In this connection it might be well to slate that pickers work with 
greater rapidity when picking the big boll varieties, than when picking the 
long staple varieties, as the bolls of the former open out better, and the 
cotton is thus better exposed to the clasp cf the fingers. — Agricultural 
Journal of the Union of South Africa. 


INDIGO. 


A correspondent writes: — 

With regard to indigo it is very doubtful whether the industry can now 
be revived as it is extremely difficult to get the rayats to cultivate it on the 
old terms. Indigo has more than doubled in price owing to the closing of 
the German factories manufacturing the syuthetic dye, and those fortunate 
planters who have any in stock now will benefit greatly. 
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BUDDING THE MANGO. 

Mr. WiLijAM Bembovver, B.Sc., of the A^^riclIItu^al Department, 
Allahabad, contributes an interestinjj article on this subject to the Indian 
Agricultural World. 

RejLiardiniLjthe advantaj^es of budding over inarching he says : — ; J ) Seech 
ling trees may be started in the place where they are to grow and, when a 
convenient time conies, may be budded into any desired variety. This will 
give a good root and will ensure much greater success than many people have 
in transplanting nursery stock. ( 2 ) It will be easier to obtain varieties from 
a distance by this method, for only a bud stick needs to be sent through 
the mail at the proper season. (3) If the first attempt is a failure, the 
operation may be repeated, until success is attained. ( 4 ) Old trees might 
be made over into as many varieties as there were suitable branches. Thus, 
one might have several favoured varieties on one tree, should he only possess 
one plant in his garden. 

He then goes on to describe two methods of budding, 'fhe lirst gives 
the experience of a student of the College as follows : — I budded my stock 
by the “ shield bud method.'' Stalks about half inch in diameter were chosen 
and a T shaped cut was made near the ground. Then, the bark was 
separated wnth a knife and a shield shaped bud about one inch long, which 
was taken from a bud stick from some desirable variety was inserted in the 
slit. The bark was then tirmly tied with budding cloth which had been 
made by melting grafting w^ax and pouring it over some strong muslin cloth 
which was then torn into narrow' strips about one-half inch wide and six or 
eight inches long. 1iie usual base of the petiole was left on the bud ; and in 
tying, this w'as allowed to remain uncovered. The object of the wax cloth is 
to prevent the stalk from drying out and to prevent moisture and decaying 
germs from getting into the cut portion of the plant. After a few days, the 
petiole drops off ; and one may see whether the bnd has remained green or 
not. If it remained green, the seedling was cut into sknvly, at intervals of 
a few days, until entirely cut oft'. This was, of course, a short distance abov e 
the bud, thus allowing the strength of the tree to go into the bud. After the 
new branch has growm to considerable length, the stub may be entirely cut 
oft, thus allowing the w^ound to heal over nicely at the junction of the bud 
and old stalk. By this method, I budded several plants last year, beginning 
in August and had six successes. The rains seemed to be the best time to do 
the w'ork and, by tying a strip of cloth tw^o inches long and one inch wide 
over the bud in such a manner as to .shed water from the bud, I secured 
better results. 

The second is a method successfully practised by MR. Simmons, who is 
in charge of the U. S. A. Agricultural Department’s sub-tropical gardens in 
Florida, who writes as follow's : — The method I wish to c ill attention to must 
be p^ormed under certain conditionsy the first and most important of w’hich 
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is that the stock must be in active growth. The best time is when the 
leaves are not far enough clevelored to show the bright green colour. The 
bark is then most easily removed. Choose the thick part of the stem, only 
a few inches above the surface of the ground, cut a rectangular piece of the 
bark about li inches in length and, from the variety to be propagated, cut 
out a similar piece with a bud in the centre, not, however, from new wood 
but from that which is at least two years old and which has lost its green 
colour and assumed the greyish brown tint. Fit the section of bark, with 
bud attached, into the space formed by the removal of the bark from the 
stock. If the piece of bark removed from the stock has a bud in the central 
part, the wood exposed to view will lit better with the section of bark to be 
applied. When the section has been put in place, with a small brush apply 
a light coating of liciuid grafting wax, in which there is a large quantity of 
resin, to the cut parts and immediately tie firmly with thick pieces of raffia. 
Then, an eight-inch wide strip of strong wrapping paper wound round and 
round the stem a few inches above the bud and tied above witli a cord, 
completes the operation for the time being. If good material is selected and 
the operation carefully carried out at the proper time, there is no reason why 
a high percentage of successful unions should not be secured. 

C. D. 


AN ALLEGED DANGEROUS GRASS. 


//n/fcY? (Sin. Wal-Kurakan or Belatana) is a common roadside 
grass, of which the dry-grain known as Kurakaii or Ragi, largely cultivated in 
Ceylon and India, is, according to Tkimen, “a stout prolific form.” 

In a paper appearing in the August number of the Queensl.vnd Agri- 
cultural Journal it is described as a dangerous grass to slock. 

An estimation of the amount of hydrogenic acid yielded by maceration 
with water of the fresh cut grass, and subsequent distillation, showed ‘92 
grains per lb., and it is thought likely that the amount would be greater where 
there was vigorous growth. 

The writers of the article in i|ueslion (Messrs. Frank Smith and C, T, 
White) state that they have no doubt that this grass can produce poisoning 
in animals feeding on it, and that cases of sickness in horses and sudden death 
of poultry having access to it are attributable to the poison. This raises an 
interesting question not merely as to whether Wal-kurakan may not be with 
us too the cause of unaccountable death among grazing stock and poultry, but 
also as to the possibility of a too stringent diet of Kurakan by human beings 
causing derangement of the digestive system may not be due to the action of 
a poisonous element in the grain, 


C. D. 
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SOILS AND MANURES. 



IRRIGATION AND SOIL NITRIFICATION. 

These nitrification studies were carried out on the Grenville Farm be- 
longing to the Utah Agricultural Experiment Station. The soils are of sedi- 
mentary origin and contain no particles larger than “fine sand.” Chemical 
analysis shows them to be exceptionally rich in the mineral plant food 
constituents, but characteristically low in humus and possessing only a fair 
nitrogen content. The surface soil to a depth of one foot contains 43 per 
cent, of calcium and magnesium carbonate in the ratio of 1 lime : 2’8 magnesia. 

The influence of irrigation and growing crops on nitrification was deter- 
mined by measuring the rate of nitrification of ammonium sulphate and dried 
blood when added to samples of the soils. Water from the Logan River 
was used for irrigation and was of fairly constant composition during the 
season. Analysis showed it to have a very low fertilising value and to contain 
less than 400 parts of total residue per million. 

The results obtained in these experiments are as follows : — 

( 1 ) The nitrif 3 nng power of the surface foot of soil was ten times that 
of the second foot and many more times that of the third, fourth and fifth 
foot respectively. 

(2) Irrigation decreases the nitrifying power of soils, especially in the 
first two feet. This effect continues during the following season. 

( 3 ) More than 50 per cent, of the full w^ater capacity of the soil is 
required for maximum nitrification, but the quantity varies considerably with 
different soils. Maximum nitrification is generally secured when the soil is 
just on the point of becoming sticky. Too small a supply of moisture has a 
greater effect in retarding nitrate formation in these soils than a loo liberal 
application. 

( 4 ) The addition of a quantity of nitrogen as ammonium sulphate greater 
than 170 parts per million showed an inhibiting action on the nitrifying 
organisms* In no case was as much as 50 per cent, of the nitrogen added as 
ammonium sulphate recovered in the form of nitrate. 

( 5 ) Growing crops such as alfalfa, potatoes, oats and corn increase the 
nitrifying power of the soil, the effect being greatest in the case of alfalfa. 

(6) The greatest gain in nitric nitrogen was obtained from the alfalfa 
land when ammonium sulphate was used as the nitritiable substance ; when 
dried blood was substituted for ammonium sulphate, the greatest gain was 
from the oats land. 

( 7 ) The smallest gain with both ammonium sulphate and dried blood 
was obtained from the fallow land,— Monthly Bulletin. 
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WORLD’S PRODUCTION OF ARTIFICIAL MANURES. 


The production, consumption and trade in fertilizers is of an eminently 
international character, as no country is in a position to provide for all its own 
wants in that respect ; moreover, while the use of artificial manures is grad- 
ually spreading to all cultivated parts of the globe, the raw material from 
which they are produced is concentrated in only a few points. The present 
edition of the above publication has been completed with regard to the world 
movement of fertilizers by data for the colonies which were not available 
in 1913. 

PRODUCTION. 


The world^s production of the principal fertilizers during 1910, 1911 and 
1912 is given in the following table, together with similar data for 1903: — 
Total production of fertilizers (metric tons). 



1903 

1910 

1911 

1912 

Phosphatic manures 

Mineral phosphates 

3,098,866 

5,609.760 



6,181.199 

6,852..343 

Basic slag 

3,243,500 

3,275,845 

3,506,500 

3.988.000 

Superphosphate 

5,130,000 

9,604,260 

10,000,000 

1 1 . 000.000 

Guano 

71,000 

61,000 

83,000 



72,000 

'rotal... 

10,544,366 

18,550,865 

19,770.699121,912.343 

Potash manures. 





Potash salts 

4,078,268 

9,285,408 

10.985,760 

12..531.216 

(containing K 3 O) 

1 (366,421) 

(857,883) 

(939,927) 

(1,009.219) 

Indian saltpetre 

18,711 

16,140 

14,910 

15.036 

Others (given as KoO) 

1 1 

2; 

8 . 000 — 44.000 

1 

Kiiro^enous manures 

i 1 

1 

1 

i 



Nitrate of soda 

1,485,279 

2,465,415 1 

2,522,120 

2.586,975 

Sulphate of ammonia 

582,206 

1,053,994 

1,198,363 

1.327.508 

Cyanamide 

— 

30.000 

52,000 

95.000 

Nitrate of lime ... 

25 

25,000 

50,000 

75,000 

Total... 

2,607,510 

3,574,409 

3,822,483 

4.084.483 


The Seychelles, have recently provided a new source of guano, producing 
22,260 metric tons in 1911. — Monthly Bullktik. 
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THE SUPPLY OF POTASH. 


The cessation of exports from the Slassfurt Mines in Germany, which 
constitute the principal and practically the only source of ordinary potash 
manures, raises the question as to what substitutes can be employed in Ibe 
near future, and from what quarters these oan be obtained. 

For many years a considerable amount of work has been done in the 
United States and elsewhere with a view to rendering available the potash 
which is contained in certain well-known and widely distributed varieties 
(e.g. orthoclase) of the mineral called felspar. It wdll be remembered that 
this substance is a common constituent of many soils as w^ell as occurring in 
vast quantities in certain rocks like granite. Trials have shown that it is 
not a paying operation to manufacture available potash from felspar for the 
sake of the potash alone. The discovery, how^ever, that Portland cement can 
be obtained by the treatment of felspar with lime as well as available potash 
as a by-product, has of recent years rendered the idea practicable and 
indeed, several factories have been established for carrying out these opera- 
tions. At the same time the unit price of potash from this artificial source is 
greater than that of the mineral obtained from natural mines, and up to the 
present this artificial supply has been altogether inconsiderable. There is 
reason to suppose now, however, that, owing to the complete cessation of 
the German supply which, as already intimated, has held a w^orld monopoly, 
some possibility exists that a rise in price may render the artificial produc- 
tion of potash fertilizers feasible, — a circumstance of importance to those 
who are engaged in the production of certain crops. 

Another alternative in the present situation might be to take advantage 
of the Indian supply of saltpetre (potassium nitrate). In 1906-7, India 
exported principally by way of Bengal, 353,378 cwt. of nitrate of potash, 
valued at Rs. 4,152,527 (£276,168). The largest quantities of this amount 
were distributed in order of nomination to the United States, United 
Kingdom, China (Hong- Kong) and Mauritius. The average value per 
hundredweight of Indian nitrate of potash for the five years preceding 1907 
was 14*Ss. 

In connexion with the information just given it may be of interest to 
add a few words on the chemistry of nitrate of potash. It is obtained in 
India in the form of an efflorescence at the surface of the soil, and the 
conditions, for the formation of the salt are briefly as follow^s : Supplies of 
nitrogenous organic matter ; climatic conditions favourable to the growth 
and action of nitrifying bacteria w^hich convert urea and ammonia succes- 
sively into nitrous and nitric acid ; the presence of potash ; and meteoro- 
logical conditions suitable for the efflorescence of the potassium nitrate at 
the surface. This necessary combination of characters is to be found in a 
marked degree in various districts in the Indo-Gangetic tract. 

It is well known that nitrate of potash has an important use in the 
manufacture of explosives, and it is a further point to anticipate whether the 
Indian Government has not already prohibited the exportation of nitrate of 
potash under the category of contraband of war, in which case it would 
seem that agriculturists will have to look to either artificial mineral supplies 
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as dealt with in the first paragraph of this article, or rely upon the practice 
of carefully returning plant debris and wood ashes to the soil. Careful 
attention to this^ latter procedure should ensure adequately all necessary 
demands tor potash. It may be noted, however, that there are one or two 
by-products of tropical crops in existence which are very rich in potash and 
may possibly come into use as an organic-potash manure, for example, Ssnat 
seed from the Soudan, the ash of the husks of which is rich in nutrients 
containing as much as 42 per cent, of potash { K2O). Material of this kind 
as well as sea- weed (also rich in potash) should prove very valuable. 

Nitrate of potash is not used largely as a manure as it is rather expensive. 
For sugar cane in Barbados, however, and in other islands where the soil 
has to be kept rich in available plant food, nitrate of potash has proved useful 
and possibly economical because nitrogen being required as well as potash, 
the planter has in this manure two essential elements in a readily available 
form. Owing to the richness of nitrate of potash, its purity and complete 
availability, it is necessary to use only small quantities per acre, for example 
5 cwt., which is significant as regards freight. 

'riie usual guarantee for nitrate of potash is 17 per cent, nitrogen and 
40 per cent, of potash, the unit prices for which are quoted at 14s'. and 
3 n. 9</., respectively. — 'rHK Agricultural News. 


SOIL STERILITY IN JAVA. 


Soil sterility due to the presence of excessive quantities of chlorides and 
sulphates is a well-known phenomenon in the Dutch East Indies; such salts 
are probably derived from flooded craters ; but a case of sterility has recently 
been investigated from the Pemaland district which revealed the presence 
of large quantities of soda mostly in the form of carbonate; the percentage 
being much higher than that given by O. Major for sodic soils at Sipote 
(Jassy). This large quantity of soda accounts for the curious character of 
the Java soil: when it rains the soda forms absorption compounds with the 
soil colloids, thus producing hydrogels, then dries out very slowly, under- 
going such a large decrease in volume that cracks appear at the surface. 

Manurial experiments have already proved that the addition of 1*2 per 
cent, of quicklime produces a wonderful improvement, while tlie addition of 
3*6 per cent, injures the vegetation but completely changes the structure of 
the soil, as the lime displaces the soda in the colloidal compounds and 
causes flocculation. Gypsum employed in similar cases in America and 
India gave even better results, as the sulphuric acid formed neutralizes the 
alkali which is injurious to plant roots. 

Analyses of subsoil water revealed a content of 492 mgm. of sodium 
carbonate per litre, showing that the soda comes from the subsoil. — Moxthi.v 
Bulletin. 
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THE CONSERVATION OF SOIL MOISTURE* 

JOHN W. PATERSON, AT THE BRITISH ASSOCIATION 
MEETING, AUSTRALIA. 

A sufficient supply of soil moisture was, practically speaking, the 
paramount factor in crop production. This was true in the relatively moist 
climate of Great Britain; the fact was illustrated in an extreme degree in 
Australian agriculture. Seasonal variations were less marked in Western 
Australia than in the Eastern States, and a graph was exhibited showing the 
variations in wheat yields per acre of the various States since 1901. The 
effects of drought were not simply connected with the annual rainfall of a 
locality. This was a popular fallacy; but when a crop suffered from drought 
the result was contributed to by quite a number of factors. Among those he 
would mention — ( 1 ) the total annual rainfall, ( 2 ) its monthly distribution, 
( 3 ) the rate of evaporation as from a free surface of water, f ^ ) the effect of 
climate upon the transpiration ratio of the crop, ( 5 ) the amount of soluble 
salts in the soil, (6) the physical character of the soil, ( 7 ) the skill in culti- 
vation of the farmer, (8) the selection of drought resistant species and 
varieties of crop-plant. In regard to annual rainfall, the South-Western 
corner of the state averaged well over 30 inches, but on the eastern fringe of 
the wheat belt wheat could be successfully growm with a 10-inch rainfall, but 
the greater part of the wffieat area had an average of 14 to 20 inches- To 
visitors these amounts would seem low. The monthly distribution, however, 
was highly advantageous, as from 70 to 80 per cent,, fell between an autumn 
seed-time and harvest. The third factor, viz., rate of evaporation, tended, 
however, against success, and data were quoted from the Commonwealth 
Weather Bureau showing that the annual loss by evaporation in the wheat 
belt ranges from 60 to 80 inches of water, as against about 20 inches in the 
South of England. In England therefore the annual evaporation would 
amount to about two-thirds of the annual rainfall, while in the chief farming 
districts of Western Australia it was from four to six times greater than the 
rainfall. Closely connected with this in some, but not all, of its contributing 
causes was the lower efficiency of w^ater to the growing crop, as indicated by 
the amount required to produce a given weight of dry plant substance. The 
transpiration ratio was indeed less a function of the kind of crop speaking of 
the common crops) than a function of the climate, and the author quoted 
from experiments he had carried out showing that on land of moderate fer- 
tility a ratio of 600 to 700 would be required for the wffieat areas. This was 
roughly double the English ratio. Again, as regards soluble salts, the drier 
areas commonly held a slightly higher percentage than British soils, and 
while in Western Australia “alkali^* rarely of itself caused fertility, his 
experience of alkali lands which he had investigated for the Victorian 
Government, indicated that such salts increased the liability of crops waiting. 
On consideration they would expect this. Again, the physical character of 
. the soil had an important effect, and the sandy character of much of the 
western lauds gave it an advantage over the heavier soils in a dry season. 
This was contradictory to his experience in the English Midlands with a 
32-inch rainfall. Fifteen inches of rain absorbed by the surface five feet of 
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soil would add soitiethin^^ less than 20 per cent, of water calculated on the 
dry soil if it were absorbed without loss. But the annual rainfall was spread 
over several months, and the fact seemed to be that with a 15-inch rainfall 
the sandy soil could hold all the rain which fell, and the p-eater absorbent 
power of the clay soil was then of no advantage. It was indeed a dis* 
advantage, as the finer-grained soil could not yield up so much of its absorbed 
water before wilting set in, and in the drier seasons and districts the “ sand 
plain'' gave superior results to the forest land. In regard to cultivation 
methods, the author quoted figures from his experiments showing the large 
saving of soil moisture by early cultivation and maintaining a soil mulch. 
The water saved would usually equal from 5 to 7 inches of rain in the surface 
five feet of soil. In Westtu n Australia good results fro n fallowing were 
more easily obtained than in Victoria, where the more frequent summer 
rains tended to cake the surface, rendering fresh working of the land 
necessary. The water saved sliowed itself in the crop yields, and the results 
of a Kellerberrin farmer last season, showing 17 bushels on sand plain 
followed, and 5 bushels on similar land ploughed from stubble, could be 
regarded as typical under a 12-inch rainfall. The British farmer did not 
sufficiently realize the use of the soil mulch in protecting his winter ploughed 
lands from the drying winds of spring. Lastly, as to the selection of drought- 
resistant plants, much had been done through acclimatisation, selection, and 
cross-breeding, but a careful analysis of the various factors which in wheat 
constituted drought-resistance remained to be carried out before they could 
claim that plant- breeding for this object was placed on a scientific basis. 
Under the dry conditions of Australian wheat-growing a safe yield rather 
than a heavy yield was the primary consideration. I'his necessitated the 
selection of early or middle-early varieties, thin seeding, and in the great 
majority of cases the non-usc of nitrogenous manures. — Joui<n.\l of Agri- 
culture, Victoria. 


RAINFALL FOR JUNE, JULY AND 
AUGUST, 1914. 


Place. 

June, 

July. 

j August. 

1914. 

j 1913. 

1914. 

1913. 

! 1914. 

1913. 


in. 

■ in. 

in. 

in. 

in. 

in. 

Colombo 

10-29 

! 5-27 

3 65 

6-62 

I ‘65 

117 

Kandy 

9-30 

I 6-26 

5-96 

5'76 

4-63 

4-55 

Guile 

11*15 

! 422 

607 

764 

i 4-68 

464 

Jaffna 

0-56 

, 0'06 

0-00 

2(8 

062 

018 

Anuradhapura 

0*26 

I 0*45 

000 

234 

014 

0-21 

Kurunegala 

5-88 

1 4'82 

0*55 

263 

; 0'83 

r69 

Badicaloa 

115 

. 0-08 , 

ri5 

0-65 

^ 2-28 1 

202 

Badulla 

0-66 

; O'ly ' 

0*33 

0'82 

i 0-91 

010 

Ratnapura 

16-.51 

605 . 

9*77 

770 

' 7'57 

8-33 

Nuwara Eliya 

10'90 

i 707 i 

12*39 . 

934 

1 6 67 

1 

1 i 

847 
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POULTRY. 



HATCHING EGGS IN CHINA- 


Certain of the Chinese in the interior districts adjacent to Amoy employ 
an infjenious method for hatching both hens’ and ducks’ The breeder 

first takes a quantity of unhusked rice and roasts it. cooliu}^ it down by 
fanninii^ or allowin)^ the wind to blow throuii^h until it is lukewarm. He then 
spreads a 3>inch layer of the rice in a wooden tub and places about 100 
thereon ; another layer of rice, this second and subsequent layers beinjj but 
two inches in thickness, is spread over the Each tub will have six 

layers of rice and five layers of c^gs, so th^it there will be 500 e^^s in each 
tub. The rice is heated once every twenty-four hours, the beiiif^ 
taken out at such times. When the are ajjain put in the rice, the 
bottom layer is placed on top, and each of the other layers one row lower 
down, while the e^^gs previously in the centre of the tub are placed at the 
edge. The entire tub is covered with a cotton mattress. One of the great 
difficulties with this method is the inability to tell just when the eggs will 
hatch, which, of course, renders the smothering of the young ones very 
possible. The measure of success of the breeder depends largely upon his 
ability to care for the chicks at this time. — Jottrxal of thk Roy.al Society 
OF Arts, July, 1914. 


THE COMMERCIAL SIDE OF POULTRY 

KEEPING. 

To rear poultry as an adjunct to dairy-farming, pig-breeding, or market 
gardening is one thing. 'Fo rear poultry for profit on a poultry farm is quite 
another proposition. The Rev. T. W. Sturges, M.A., discussing this matter 
in his exhaustive work on poultry, says that poultry-keeping as a hobby is a 
delightful occupation, and to the vast multitudes who undertake it for this 
end i?. due the fact that it may sometimes be made a commercial success. 
There is no reason why anyone of average intelligence should not make his 
poultry repay him for the trouble bestowed. But to make it the sole business 
of life from which the maintenance of a man and his fa nily miy be^derived 
is quite another matter. To look upon the calling as a sort of oasis in the 
desert— an Arcadia of life, where fruits grow without the planting or watering 
— is little short of a delusion. Many have made a shipwreck of their hopes 
in attempting it ; of the many who have tried it none have found it to answer, 
or, if any have done so, they have kept the fact a profound secret. That the 
small farmer who keeps twenty or thirty head of poultry has found it reason- 
ably profitable is no answer to the question. The food bill on a farm is 
small, and the garden and house scraps supply the bulk of it. The case is 
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very different with the poultry farmer pure and simple. His expenses are 
heavy for feed, housing, transport^ etc. There are delusive books — fairy 
tales which narrate such easy problems as : “ If 4 he%s cost ;€1 a year to keep, 
and lay eggs, which, at k/. each, bring in £2, or £1 profit, then 400 hens 
will bring in jSIOD, and 4,000 hens £1,000 and so on. Other misleading 
statements are based on a single hen bringing in SOs. a year ! Multiply this 
by 200, and you have £300 a year. All you need for this is a cottage and a 
couple of acres of land, since every hen will lay in the winter lOOeggs^ 
which sell at 2s, a dozen ; and those she lays and hatclies in the summer 
will find a ready sale as day-old chicks at a guinea a dozen, etc., etc. When 
a new breed shall have been discovered with a clockwork interior which 
needs only a yearly winding up, and is guaranteed to keep time, then 
success will be certain.^’ Meanwhile, we wait ! 

If these schemes were practical on a colossal .scale, millionaires would 
be as plentiful as blackberries in autumn. Mr. Sturges puts it down as a 
very good average result that, if a poultry farmer on this system gets 5s. 
per head, he is doing well. And if he has 400 birds to look after, and has 
to raise his yearly flock of chickens to replace the old ones, he will be fully 
occupied. Where one man does this, seventy fail to do so ; most who have 
tried it have to be content with less, and very many have failed to make 
both ends meet. But, it will be said, “ There are poultry farnierA who earn 
a good livelihood.” The answer is, “ Yes, there are many who do so, but 
it is not by such methods.” These are men who have made a study of the 
business, and have not taken to it because they have failed at everything 
else. They have either served an apprenticeship to the business with those 
who have already been successful, or have served the longer apprenticeship 
of experience. 

The people who make a good livelihood out of poultry farming are not 
those who keep hens simply to supply the table with fresh eggs and dead 
poultry, but those who breed purebred poultry of the more popular breeds 
and varieties and sell the eggs for hatching purposes, and raise stock and 
sell them to others for breeding or for exhibition, or exhibit the birds in 
their own names. 

Mr. Sturges divides these roughly into two classes — ( 1 ) Those 
who breed chiefly for exhibition purposes, and by means of advertising and 
exhibiting their stock, get enhanced prices for them, as well as high prices 
for the eggs they sell for hatching. (2) Those to whom exhibiting is only 
a minor part, but who breed high-class stock, and sell a great number of 
both for breeding and for laying to the very large number of patrons who 
like to see purebred stock about them. It is entirely due to the fancier that 
we have breeds and varieties of fowls that will lay from 150 to 180 eggs or 
more a year. The absolute mongreldom which still prevails on the average 
farm homesteads, as well as in the cities and suburbs, would have been 
universal had it not been for the fancier and his carefully selected stock. 

As far as eggs for the markets is concerned, there is an unlimited 
demand all over the State. Grocers and other tradesmen who sell them 
are always willing to buy and p.iy fair prices for clean, fresh-laid eggs, prices 
flactuiting, of course, according to the season of the year. — The Qveens- 
LAND Agricultural Journal. 
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ENTOMOLOGY. 


STAUROPUS ALTBRNUS, WLK. 

THE LOBSTER CATERPILLAR. 

Fro n time to time specimens of this caterpillar are received usually with 
a note calling attention to its unusual shape, and expressinj^ the hope that it is 
rare. So lar as my experience goes it has been confined to single bushes of 
tea and some such record as the following invariably accompanies the request 
for information : — “ The bush it was on was entirely eaten away and only tlie 
hard stems left.^’ But Green records a case where a considerable acreage 
was practically defoliated. That was in 1W3 in the Kalutara district (vide 
Circular R. H. G., Vol. II., No. 5 for a full report). Until last year there seems 
to have been no complaint made since 1905. It has been recorded from 
Kelani Valley, Kalutara, Neboda, Maskeliya, Ingiriya, Dehiowita, Peradeniya, 
Ohiya, Pelmadulla and Kotniale. In addition to tea it has been found feeding 
on Cacao, Mango, Alhizzia stipulaia. Acacia dccurrens. Acacia dealbatiu Gre- 
villea rohusta, Rose (Green), Cassia Fisinla (Thwaites), Cajattns imiicns 
( Lefroy), Tamarituius indica and Tur ( Fletcher ). 

There is no mistaking the caterpillar though, unless in the way it 
bends its body and in the number of appendages it possesses, one must not 
expect to see any resemblance to a lobster. It clings to the edge of the leaf 
and eats pieces out of it. The colour varies wuth the age of the caterpillar. 
A full-grown or almost full-grown caterpillar (about 2 inches long) is reddish 
brown, minutely hairy, and covered with minute, white tubercles. 'Phe head 
is broader than the thorax. The antennae are three- jointed, the third joint 
long and bearing a long hair at the apex. Mandibles are black and truncate 
at apex. The first pair of legs is abnormally short. The third thoracic and 
first six abdominal segments bear each a pair of conical, spiny warts on the 
dorsum, those on the first three abdominal segments being prominent. There 
arc large prolegs on abdominal segments three to six, the last pair being the 
stoutest. When the caterpillar is at rest the fourth pair is directed ventro- 
caudad the remaining segments of the abdomen are held erect ; these 
segments are extended laterally in the form of a flange, the edges of which 
bear small, black tubercles. Caudally in the position of anal prolegs are tw^o, 
long, curved processes, black along their mesal sides and with a slight lobule 
dorsally near the apex. 

When the caterpillar is striking its characteristic and presumably pro- 
tective attitude the head and thorax are raised and recurved so that the 
dorsum of the head comes close to the apex of the abdomen. The spiracles 
are grey, oval and surrounded by a black edge. Ventrad of the first and 
second abdominal spiracles is a ^lack spot, obvious when the caterpillar is 
feeding, but obscured when it is attitudinising. 
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There is present a pale cpioured, inid-dorsal band, while the abdominal 
segments as far as the sixth are more or less pale either on the dorsum or oi] 
the sides. The cephalic aspect of the tubercles often bears a w'hite stripe. 
The larvae are said to eject from the mouth a fluid which causes blisters and 
may produce considerable pain if it gets into a wound. (Green.) This has 
to be taken into account when large numbers of the caterpillars have to be 
collected. In the case of a severe infestation, when the caterpillars have 
reached some size, it is advisable to prune the infested area and burn the 
primings. But should an attack be observed when the caterpillars are still 
small and there is still a considerable amount of leafage on the bushes, 
resort should be had to an arsenical spray. The caterpillars when full-grown 
pupate in a loose cocoon composed of rather coarse, yellowish’ white silk and 
spun between two leaves or in the angles of the branches. The pupa is of a 
chestnut colour and shining. The cremaster consists of four minute hooks. 
'Hie adult motli emerges in from seven to ten days. It is active by night. 
Inuring the day it is sluggish and rests on rocks and stems of trees, with 
which its colour harmonises. The practised eye, however, has no difficulty 
in detecting them, and following an emergence large numbers can be caught 
and killed. 

Hampson describes the moth as follows : — 

“ Male : Antennae pectinate. Expanse 44 mm. Head and thorax brownish- 
grey ; abdomen grey-brown with dorsal tufts on first six segments darker. 
Forewing brownish-grey with indistinct antemedial and postmedial pale 
waved lines ; a submarginal series of rust-red spots wdth pale lunules inside 
them. Hind wing whitish with costal and inner areas brown ; both wings 
with a marginal series of pale and red-brown lunules underside brown. 

Female: Antennai ciliated. Expanse 62 inm. Hind wing uniform brown.” 

Distribution ; India, Ceylon, Rangoon. 

The moth rests with the front wings folded back so as to expose part 
of the hind wings. 

The eggs are laid on the upper and under surfaces of the leaves. Each 
is circular, flattened dorso-ventrally and yellowish to whitish in colour. 
/Vccording to Green they are usually laid at intervals along the edges of 
the leaf. 

An attack can also be made on the pest at this point of its life-history 
by collecting and burning the leaves that bear eggs. The appearance of the 
caterpillar and its potentialities for doing harm should be known to every 
planter. 

A. RUTHERFORD, 

HETERODERA RADICICOLA. muell. 

OR “EELWORM.” 

Eelworm is a frequent cause of root disease in plants in many parts of 
the world. It attacks a great variety of plants, and plants of all ages, but it 
is among annuals and plants in the nursery that the injury done is most 
conspicuous. Very often the roots are knotty, and in some cases the 
disease is spoken of as “ root-knot.” But eelworm may be present even 
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when such knots or swellin/^s are absent, as is the case in the eelworm of 
citrus in California. 

Injury by eelworm is done in two ways, firstly by the withdrawal of 
food from the host plant and secondly by the disorganisation of the food- 
carr^nng tissues of the plant. 

Recently tea seedlings infested with eelworm were received from 
Pussellawa. The seed had been planted in January and all the plants had 
come up well ; “ but now (end of July) they seem to hang fire and not only 
do not appear to grow but the majority have an unhealthy yellow look about 
them, while here and there all over the nursery several have died.” In the 
specimens sent the chief injury was done at or just above and below the 
collar ; there the plant was rough, swollen and somewhat corrugated longi- 
tudinally. The root did not shew any very conspicuous swellings. In 
favourable circumstances the worms may be seen even with the unaided eye. 
If a piece of the more recently attacked stem be broken off with the finger 
nail, white, shining spots may be seen. These are the worms. With the 
aid of a pocket lens elongated, spindle-shaped ones, and short flask-shaped 
ones may be distinguished ; the latter are the adult females, the former are 
either larvae or males. 

It is mainly by the transference of infected plants or parts of plants, or 
of soil on feet, wheels or implements, or by rain washings that new ground 
is infected, as the worms do not appear to be able or willing to travel far. 

In Ceylon eelworm has been recorded from Ambawella, Badulla, Halda- 
mulla. Lindula (on tea and albizzia) Nuwara Eliya (on pea) Peradeniya and 
Pussellawa. 

Eelworm is a pest which is not easily got rid of and this is especially 
true in the case of field-crops. A good deal of work has been done on this 
subject in the United States of America, and some of the most important 
results are given below. 

In green houses and seed beds the steam and the formaline treatments 
have given satisfactory results ; the formaline is used at the strength of one 
part of commercial formaline to 100 of water and at the rate of 1 to 1 1 
gallons per square yard ; after treatment with formaline fully a week should 
be allowed to elapse before planting or replanting is undertaken, the soil 
meanwhile being frequently stirred. 

In the field Carbon bisulphide has given fairly satisfactory results ( re 
the^ use of this substance see “T- A.” December 1913. ) 

Deep cultivation and a liberal application of nitrogenous and potassic 
fertilisers will help the plant over the most critical time by enabling it to 
strike its roots deeply and widely; these fertilisers were found to be very 
favourable in the sandy, somewhat potash -and-nitrogen-free soils of South 
Carolina, 

It must not be expected, however, that such fertilisers will get rid of 
the eelworm. This can be accomplished only by the use of carbon bisul- 
phide, by starving them out or by flooding. To starve them out the land 
should be kept free of all vegetation for two years, or plants not susceptible 
to eelworm attack should alone be planted, A few non-susceptible plants 
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are» according to an article in the Monthly Bulletin of the State Com- 
mission of Horticulture, California— Cow-pea (iron variety), Sorghum, 
Kaffir corn. Flooding is, in the majority of cases, impracticable. When 
the soil has been freed of all plants that would serve as hosts to the worm 
submergence for a period of fifteen to twenty days has given favourable 
results. 

Eelworm is very susceptible to drought and their numbers can be 
greatly reduced by tilling deeply after the last rains and thereafter leaving 
the ground untilled during the hot dry season. 

A few of the susceptible plants of interest to tropical agriculturists are. 
on the authority of Bessey 

Acacia dcnlbata. Link, and several Australian species ; Ainclik hypo^aa, 
L., pea-nut; Avocado {Persea gn?//ss/;//u, Gaertn j ; P//u56’o///.s various spp. ; 
Musa various spp. ; Btet( Beta vulgaris, )\ Cassava (Maui hoi utilissiwn, 
Pohi. ) ; Cacao (Theobroma cacao, L. ) \Cilnis various spp. ; Coffea various 
spp. ; Cotton ( Goss 3'/)/ Mm various spp. ) ; CMa//7)/7n various spp. ; Deswodinu 
spp. ; Eryihrina crisUigalli, L. ; F/a/5 various spp. including F. cluslica, Roxb. ; 
Glycine hispida^ ( Moench ) Maxim, Soy Bean ; I V/z5 various spp. ; Guava 
(Psidiuui guajava, L. ) ; Hibiscus various spp, ; Lvora various spp, ; Laniano 
horrida^ H.B,K. ; Maize (Zca mays, L. ) ; Papaw ( Canca papaya, L. ) ; Piper 
various spp. ; Ananas salivas^ Schultt pine-apple ; Cajamts indiens- Spreng, 
pigeon-pea; Poi'dio (Sola mint luberosum, L.) \ Pithccolohiuni .sY/mu;/. ( Jacq ) 
Benth., rain tree ; Sugar Cane (Sarchariim offuinarim, L.) ; Iponnva baiatas. 
( L. ) Poir, sweet-potato; Tobacco (Nicoiiana tabacum, L. ) ; Tomato 
( Lycopersicutn esculcniuni. Mill. ) ; Yam ( Dioscorca il/uslrata, Hori. ) 

A. RUTHERFORD. 

ERRATUM. 

After “prominent," line 47. page 322 read: “orange-coloured tubercles 
on the first thoracic segment. The dorsum of the first and second abdominal 
segments bears prominent tubercles.” that etc. 


THE SEEDLESS BREADFRUIT. 

P. J. WESTER. 

The seedless breadfruit is one of the best and most nutritious fruits in 
the Philippines, but it is also one of the rarest owing chiefly to the difficulty 
ol propagating it. The ability of the roots to sprout under certain cenditiens 
led to a series of experiments being carried out in 1913 at the Lamas Experi 
ment Station with the object of finding a simple and practical method of 
propagation. The following method gave good results: Root cnltings 20 to 
25 cm. (8 to 10 in.) long and US to 6 cm. (^ to 2t in.) thick are struck in a 
bed consisting of a layer of clear sand 18 cm. (7^ in.) thick situated in a 
sheltered and w’ell-drained position. The cuttings are inclined at an angle of 
45^ and buried three-quarters of their length, being set 20 to 30 cm. ( 8 to 
12 in.) apart in row’s 30 to 50 cm. ( 12 to 20 in. ) apart. If planted in the rainy 
season, the cuttings require no further care; if not they must be watered. 
When 20 to 25 cm. (8 to 10 in.) high the cuttings are transplanted to a rich 
shaded soil, and w’hen the plants are 60 cm. (24 in) high they are ready for 
transplantation to the orchard. The roots should be disturbed as little as 
possible during the operation and a large ball of earth be moved w ith the plant. 
In replanting it is important not to set the plant deeper in the soil than it was 
in the nursery and a plentiful use of w’ater should be made both before and 
after the operation. — Philippine Agricultural Review. 
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GENERAL. 

CEYLON AGRICULTURAL SOCIETY. 


Annual 2 Mcclin,ii held oji Augnsl 11 Hu 1^14, ai Queens House, Colombo. 


The annual meeting ot the Ceylon Agricultural Society for the year 
1913-1914 was held at the Executive Council Chamber, Oueen\s House. 
Colombo, oil Tuesday the 11th August, 1914. at 12 noon. H?s P'xcellknxv 
THE Governor presiding. 

There were present: — The Hon. Sir S. C. Obeye.sckere, the Hon. Sir 
Hector van Cuylenburg, Sir P. Arunachalam, the Hoirble Mr. A. S. Pagden, 
the Hon*bleMr. J. G. Fraser, the HonU^le Mr. L. W. A. de Soysa, Rev. Father 
Paul Cooreman, Meedeniya Dissava. Ratemahatmayas L. B. Bogahalande 
and J. G. Tennekoon, Miidaliyars Henry Perera, A. E. Rajapak.se, Tudor 
Rajapakse, Messrs. A. W. Beven, G. W. Sturgess, H. L. de Mel, K. B. Bedde- 
wela, T. Petch, D. S. Corlett, M. Kelway-Bamber, H. F. Macmillan. 
B. Scherffius, C. E. A. Dias, J. D. Vanderstraaten. R. Chelvadurai-Proctor. 
John Clovis de Silva, H. Inglis, D. H. Kotalawala, A. P. Goonatilleke, Dan 
Joseph, Gerald Joseph, and C. Drieberg, Secretary. A number of visitors 
were also presnt. 

Minute's of the last annual meeting held on August 12th 1913, were read 
and confirmed. 

The Secretary gave a summary of the Report which was adopted ou the 
motion of Sir P. Arunachalam, Ssconded by Sir Hector van Cuvi.knburg. 

Annual Statement of Accounts for the year 1913 was duly adopted on 
the motion of Mr. De Mel, seconded by Mr. A. E. Rajapakse. 

Mr. B. Scherffius, Tobacco Expert, read a paper entitled “ Brief 
Notes on the Tobacco Industry” on which H. E. the Ck)VERNOR, Sir 
Ponnambalam, and Mr. A. W, Beven spoke. 

Mr. Bamber gave a summary of his paper on the possibilities of a castor 
industry in Ceylon especially as a mixed crop with other products. 

The paper by Mr. N. Wickremakatnk, on local experiments with 
Indian lac cultivation, w^as taken as read. 

His Excellency thanked the writers of the papers. 

At the conclusion of the meeting a group photograph of those pre.sent 
was taken lo commemorate the first decade of the Society*s existence, 

C. DRIEBERG, 

Secretary, C. A. S. 

I2th August, 1914. . 

THE COLLEGE OF TROPICAL 
AGRICULTURE. 

Professor Du> star's visit did much to arouse interest in the proposed 
College, and more than one consultation with local representatives took place. 

Subsequent meetings held last month in London have gone to strengthen 
the claims of Ceylcn as iWi^site for the College (assuming there is to be but 
one) atid it \vmild appear that all practical details have been settled except 
the quWstiofi 6f funds, w^hich is no small one. 
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In his inaugural address the President of the International Congress of 
Tropical Agriculture dwelt forcibly on the need for such an institution for 
turning out trained investigators wiio would be able to fill up the large gaps 
in our present knowledge of the complex subject of Tropical Agriculture and 
help to find solutions to the problems with which we are so often suddenly 
confronted. He pointed out that we had come somewhat slowly to the 
recognition of the fact that tropical agriculture was an applied science, and 
to the refiection that progress would have been more rapid and less costly 
had it been effected more generally under that enlightened direction which 
depends on the considered application of scientific principles. 

This Society which can claim some credit for the initiative it has taken 
in this matter, would share in the hope that Ceylon will lead the w'ay in pro- 
viding for technical education and research in tropical agriculture. — C. A. S. 
Report. 


PUNJAB AGRICULTURAL COLLEGE. 


A new course has commenced in the Punjab Agricultural College at 
Lyallpur in place of the three years’ diploma course, for which students liave 
not been forthcoming. 

The new course will be divided into two parts, each of two years’ 
duration. The first part is complete:* in itself and will qualify the students 
who successfully pass through it for employment in the Agricultural Depart- 
ment as agricultural assistants on a starting pay of not less than Rs. 40 per 
mensem, rising by increments to Rs. 100 per mensem. I he entrance quali- 
fication for this course is the entrance examination of the Punjab University. 
The course will consist for the most part of tuition in agriculture, but lectures 
in English, arithmetic, agricultural chemistry, agricultural botany and 
entomology will also be given. The course will also include practical work- 
shop instruction in the college workshop as W’ell as courses in veterinary 
science and land surveying. The fees for the first two years’ course will be 
Rs. 6 per mensem for all Punjabi students and Rs. 9 per me sem for all 
students from Native States and foreign provinces. 

The hostel fees will remain as hitherto — namely Rs. 32 per annum, 
'rhe subscription for games, societies, etc., is Rs. 7 for the year. 

A leaving certificate will he granted on the result of an examination to 
be held at the end of the course. 

Ten Government scholarships of a value of Rs. 6 per mensem will be 
given each year to students who are members of agricultural tribes on the 
result of an examination w'hich will be conducted by the college staff at the 
Agricultural College on or about the 10th of May. The examination may 
be either WTitten or oral or both. 

A number of other scholarships and medals are given in this and the 
second part of the course, and for full details concerning them reference may 
be made to the new prospectus and syllabus, copies of wdiich may be had on 
application to the Principal of the College. 

In addition to the course detailed above there w411 be given a further 
tw'o years’ course for the diploma of Licentiate in Agriculture. The entrance 
qualification to this second course will be a first class leaving certificate 
for the first part. 

In the second course tuition will be giveij in more advanced agriculture, 
and systematic instruction in the sciences of chemistry, botany, entomology 
and engineering as applied to agricultiu e,- as. well as in land revenue and 
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veterinary science. The scientific tuition lu the second part will be approxi* 
mately of the same standard as that given in the old three years^ diploma 
course. 

At the end of the course there will be an examination conducted jointly 
by the college staff and external examiners, for the diploma of Licentiate in 
Agriculture. This diploma of Licentiate in Agriculture will quality its holders 
for promotion into higher grades of the agricultural service and agricultural 
assistants desiring to rise above Rs. 100 per mensem will ordinarily be required 
to obtain this qualification. 

The Principal of the College keeps a register for the employment of old 
students both for emploj ers and for students requiring employment. 

He will be glad to assist landlords to obtain suitable assistants or old 
boys of the college to obtain employment. 

The fees for the second course will be Rs. 12 per mensem for Punjabi 
students and Rs. 15 per mensem for students from Native States and foreign 
provinces. 

Five Government scholarships of a value of Rs. 12 per mensem will be 
given on the result of the leaving certificate examination at the end of the 
first part and tenable for two years to students, who are the sons of cultivators 
or owners of land in the province. 

The new class is not yet full, and the Principal of the College will be 
glad to receive applications for entrance and to interview prospective pupils 
any morning at the Agricultural College up to and not later than the 31st 
August, 1914. 

The rates above noted for fees and scholarships have not yet received 
the sanction of Government and may be subject to some alterations and 
additions. — Civil and Military Gazette. 


SUDAN DURA IN CEYLON. 


This is showing a most satisfactory growth, and some interesting 
results may be expected next month. It is clearly demonstrated that it likes 
high, dry, well-drained, gravelly soil and dislikes low-lying, swampy, heavy 
soil or too much rain. Every wli ere where w^ater has settled and in poorly 
drained portions of the plots, the plants are half the size of the rest. The 
most forward plants started flowering fifty days after sowing. Again, the plot 
manured with cattle manure for the Sorghum and Maize crops nine months 
ago and not since manured, shows a marked advance over the other plots, 
which only had artificial manure at the same time. But all these plots show 
an improvement after the new drainage scheme and the dressing of lime. At 
the end of July the Dura was attacked by Aphis, which however soon dis- 
appeared and has done no harm. One of the varieties shows a much stronger 
and healthier growth, not so tall but with much broader foliage, than 
the other three, but flowers about 20 days later. Some of the Dura sown in 
the Show-plots where green manures had previously been sown, show a very 
fine growth, being over seven foot high. 

Dura re-plants well when thinning out, provided there is plenty of rain 
at the time, but the crop from such transplanted plants is of course much 
latter and of small size and quantity. The Dura has been twice weeded in 10 
weekii^pROGRESs Report, Expt Stn: Peradeniya. 
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PRUSSIC ACID IN SORGHUM. 

In view of the publicity which has been given to the Sorghum crops at 
Peracleniya and the efforts being made by the Department of Agriculture to 
establish this product in various parts of the island the following paragraph is 
reproduced from Watt’s Commkkcial Products of India to serve as a warn- 
ing to stock owners: — 

Pease (Agri. Ledg,, 1896, No. 24, 225) has recorded the death of a large 
number of cattle at the Sirsa fair, due to their having eaten jnar stems. The 
young plant has frequently been found to be poisonous to cattle in Eg^^pt, the 
West Indies, United States and elsewhere. Dunstan and Henry have 
examined young sorghum plants from Egypt and India and have shown that 
these when ground up in contact with water yield prussic acid and that the 
prussic acid originates from the interaction of a crystalline glucoside dhurrin 
and the unorgmised ferment cmuhin, both of which occur in the plants and 
are brought into contact in the manner just indicated. In Egypt the amount 
of dhurrin, and consequently the quantity of prussic acid obtainable, is at a 
maximum when the plants are about 12 inches high, after which it gradually 
disappears as tlie pin tit matures (Phil, Tram,, 1902, cxix. a, 399). Apart from 
the variation in the amount of prussic acid obtainable, which accompanies the 
ripening of the plants, variation appears also to be caused by climatic and 
other influences since sorghum plants at the same stage of growth yield 
difl'erent ciuantities of prussic acid in different countries. 

All kinds of sorgluun are liable thus to become poisonous in the green 
state, especially when their growth is checked by drought or other causes. 
The grain and dried stems are never poisonous. 


KAINIT AS A WEED DESTROYER. 

While it has been recognized for some years that kainit may prove 
effective in destroying weeds the results obtained hitherto have been consider- 
ed too variable to warrant this matuire being used to any extent for this 
purpose in place of the usual \'itriol sprays. Lack of success in the past has 
been mainly clue to an imperfect acc^uaintance with the conditions which 
should prevail at the time of application and the pi*esent investigations were 
undertaken by the Royal Agricultural Academy of Boiin-Poppelsdorf, at the 
Institute for Soil Investigation and Plant Growth, to ascertain what these 
conditions should be and also to determine if the use of kainit for destroying 
weeds could be economically jnstihed. Of the results obtained from the 
investigations, the following may be noted.: — 

1. Kainit is quite etfective in destroying weeds provided the conditions 
at the time of application are favourable. 

2. Not less than 1,050 to 1,250 lb, per acre should be applied and up to 
1,800 lb, per acre may be used with advantage according to the stage of 
development of the weed. 

3. Complete success can only be expected if the kainit is distributed 
when the plants are wet with dew or rain and the remainder of the day is free 
from rain. In cloudy, dull weather, although the kainit is quite effective, 
some time elapses before the weeds are destroyed. 

4. Kainit is most effective when the ground is frozen, but applications at 
this time are not recommended as the seed corn is also harmed. 

5. Fine grinding and a uniform distribution of the kainit enhance its 
useful effects. 



386 CNo^mMBER, 1914. 

veterinary science. The scientific tuition in the second part will be approxi- 
mately of the same standard as that given in the old three years^ diploma 
course. 

At the end of the course there will be an examination conducted jointly 
by the college staff and external examiners, for the diploma of Licentiate in 
Agriculture. This diploma of Licentiate in Agriculture will quality its holders 
for promotion into higher grades of the agricultural service and agricultural 
assistants desiring to rise above Rs. 100 per mensem will ordinarily be required 
to obtain this qualification. 

The Principal of the College keeps a register for the employment of old 
students both for employers and for students requiring employment. 

He will be glad to assist landlords to obtain suitable assistants or old 
boys of the college to obbiin employment. 

The fees for the second course will be Rs. 12 per mensem for Punjabi 
students and Rs. IS per mensem for students from Native States and foreign 
provinces. 

Five Government scholarships of a value of Rs. 12 per mensem will be 
given on the result of the leaving certificate examination at the end of the 
first part and tenable for two years to students, who are the sons of cultivators 
or owners of land in the province. 

The new class is not yet full, and the Principal of the College will be 
glad to receive applications for entrance and to interview prospective pupils 
any morning at the Agricultural College up to and not later than the 31st 
August, 1914. 

The rates above noted for fees and scholarships have not yet received 
the sanction of Government and may be subject to some alterations and 
additions. — Civil and Military Gazette. 


SUDAN DURA IN CEYLON. 


This is showing a most satisfactory growdh. and some interesting 
results may be expected next month. It is clearly demonstrated that it likes 
high, dry, well-drained, gravelly soil and dislikes low-lying, swampy, heavy 
soil or too much rain. Everywhere where water has settled and in poorly 
drained portions of the plots, the plants are half the size of the rest. The 
most forward plants started flow^ering fifty days after sowing. Again, the plot 
manured with cattle manure for the Sorghum and Maize crops nine months 
ago and not since manured, shows a marked advance over the other plots, 
which only had artificial manure at the same time. But all these plots show 
an improvement after the new drainage scheme and the dressing of lime. At 
the end of July the Dura was attacked by Aphis, which how^ever soon dis- 
appeared and has done no harm. One of the varieties shows a much stronger 
and healthier growth, not so tall but with much broader foliage, than 
the other three, but flowers about 20 days later. Some of the Dura sown in 
the Show-plots where green manures had previously been sown, show a very 
fine growth, being over seven foot high. 

Dura re-plants well when thinning out, provided there is plenty of rain 
at the time, but the crop from such transplanted plants is of course much 
later and of small size and quantity. The Dura has been twice weeded in 10 
weekfi— P rogress Report, Expt Stn: Peradeniya. 
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In view of the publicity which has been given to the Sorghum crops at 
Peradeniya and the efforts being made by the Department of Agriculture to 
establish this product in various parts of the island the following paragraph is 
reproduced from Watt’s CoMMKRcrAC Products of India to serve as a warn- 
ing to stock owners: — 

Pease (A^rl. Led,ii. , 1896, No. 24, 225) has recorded the death of a large 
number of cattle at the Sirsa fair, due to their having eaten ./wnr stems. The 
young plant has frequently been found to be poisonous to cattle in Eg>^t, the 
West Indies, United States and elsewhere. Dunstan and Henry have 
examined young sorghum plants from Egypt and India and have shown that 
these when ground up in contact with water yield prussic acid and that the 
prussic acid originates from the interaction of a crystalline glucoside dhiirrin 
and the unorg anised ferment cmulsin, both of which occur in the plants and 
are brought into contact in the manner just indicated. In Egypt the amount 
of dhurrin, and consequently the (jiiantity of prussic acid obtainable, is at a 
maximum when the plants are about 12 inches high, after which it gradually 
disappears as the plant matures (Phil. Trans., 1902, cxix. a, 399). Apart from 
the variation in the amount of prussic acid obtainable, which accompanies the 
ripening of the plants, variation appears also to be caused by climatic and 
other influences since sorghum plants at the same stage of growth yield 
different t]uantities of prussic acid in different countries. 

All kinds of sorghum are liable thus to become poisonous in the green 
state, especially when their growth is checked by drought or other causes. 
The grain and dried stems are never poisonous. 


KAINIT AS A WEED DESTROYER. 


While it has been recognized for some years that kainit may prove 
effective in clestroving weeds the results obtained hitherto have been consider- 
ed too variable to warrant this manure being used to any extent for this 
purpose in place of the usual vitriol sprays. Lack of success in the past has 
been mainly due to an imperfect acquaintance with the conditions which 
should prevail at the time of application and the present investigations were 
undertaken by the Royal Agricultural Academy of Bonn-Poppelsdoif, at the 
Institute for Soil Investigation and Plant Grow^th, to ascertain what these 
conditions sliould be and also to determine if the use of kainit for destroying 
weeds could be economically justilied. Of the results obtained from the 
investigations, the following may be noted.: — 

1. Kainit is quite effective in destroying weeds provided the conditions 
at the time of application are favourable. 

2. Not less than 1,050 to 1,250 lb. per acre should l>e applied and up to 
1 ,800 lb. per acre may be used with advantage according to the stage of 
development of the weed. 

3. Complete success can only be expected if the kainit is distributed 
when the plants are wet with dew or rain and the remainder of the day is free 
ft’om rain. In cloudy, dull weather, although the kainit is quite effective, 
some time elapses before the weeds are destroyed. 

4. Kainit is most effective when the ground is frozen, but applications at 
this time ai*e not recommended as the seed corn is also harmed. 

5. Fine grinding and a uniform distribution of the kainit enhance its 
useful effects. 
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6, Kainit is much more effective if it is applied when the weeds are in 
the earlier stages of growth. 

7. Kainit does not kill all weeds. It is most effective when used against 
charlock, wnld radish, bindweed, speedwell, chickweed, nettle, groundsel and 
cornflower; less effective against persicaria or redshank and spurrey; and only 
slightly effective against spreading orache, sow thistle and fumitory. 

8, Top dressings of kainit on heavy soils may cause undue consolidation of 
the surface soil, but this may be counteracted by applying a sufficient quantity 
of lime. 

9. As the potash in the Ivainit is utilised either by the crop to which it is 
applied or remains available for succeeding crops, there is no wastage from a 
manurial standpoint. 

10. Generally speaking no ill effect is produced on the cereal crop itself. 
When the heavier applications are made the crops may sometimes suffer at 
first but soon recover. Pulse crops appear to be most liable to damage. 

11, As the potash is utilised by the crops the cost of applying the kainit 
for w^eed destruction is comparatively trifling, the only additional cost being 
that entailed by the extra fineness of grinding, — Journal of the Bd. of 
Agriculture. 


A STANDARD WORK ON TROPICAL 

gardening. 


Macmillan^s well-known work has just passed into its second edition, and 
this is not to be wondered at considering the popularity of the book which is 
rarely found missing from the shelf of anyone interested in planting or 
gardening. 

The original work has praclicjilly been re-written and brought up to date, 
while the illustrations have doubled in number. 

The 662 pages are furnished with an admirable index which makes 
the varied information it contains easily accessible. 

The author’s intimate acquaintance with the Eastern tropics, and his 
knowledge of the people, their language and practices, have given him advan- 
tages of which he has made the very best use; and all lovers of horticulture 
are beholden to him for embodying in a single volume the experience of half 
a life time. 

The publishers are Messrs. H. W. Cave & Co., Colombo, who have 
turned out the book with their usual finish, 

C. D. 


CATCH CROPS IN NEW CLEARINGS. 


In the course of correspondence on this subject, an experienced planter 
in the Kegalla District kindly furnished the Sea*etary of the Ce 3 don Agricul- 
tural Society with figures to show the value of Plantains and Cassava as catch 
crops in young coconut and rubber plantations. Writing as he does of facts 
gathered from his own experience, his contribution is of special value. 

In reproducing thes^e interesting statistics it may be remarked that in the 
case of plantains Rs. 1 *50 per clump for the 2nd year seems rather too much 
to expect in every case, and an estimate of Re. 1/- would be a safer average. 



November, 1914.] 


389 


Twelve to foui tcen thousand lb, of cassava (5 — 6 tons) is a pretty high yield 
for a catch crop, though 10 — 12 ton crops have been recorded on fully- 
planted land. The length of the cassava cuttings (4 inches) indicates great 
economy in cost of planting as the average length of cuttings is 9 inches. 

(1) PLANTAINS. 

Expenditure in Cultivating 1,000 bushes : — 

Firal Vruf . 


To 1000 plantain suckers, inclusive of transport, &c. @ lO/- 
1000 holes 2 feet by 2 feet at 6/- per 100 
,, 'fransporting to field and planting same 
Supplies, See. 

,, Watcher, say 10/- per month 


Rs. cts. 
10000 
60*00 
20*00 
25*00 
120 00 

325*00 


Seioiiii Yrnr. 

Supplying 25*00 

Cleaning round trees and heaping them, sav 4 times in the vear 25*00 
Watcher 120*00 


III ini Year 

'Po Cleaning round trees, say 4 times in the yeai' 
Watcher, say 10/-per month 


Total Expenditure for the three years 


170*00 


145*00 

640*00 


Income. 

F'rom the 2ud year — the 1,000 trees could be given on a lease at Ks. 150 

each Rs. 1 500*00 

From the 3rd \ ear — the 1000 trees could be given at a Rupee each 

Rs. 1.000*00 


The .sale of 2,500 plantain shoots at 50/-per 1000 


Rs. 125*00 


Total Income 


Rs. 2.625*00 


The expeudiliiie can be reduced if the watchers are made to clean 
round the trees and attend to the manuring. Plantains do best if holes are 
cut and suckers planted before the ash and surface soil are washed away by 
rain. 

After the 3rd year’s crop, I would advise the entire removal of all plan- 
tains from the held if they are planted between Rubber and Coconuts 

(2) CASSAVA. 

Expenditure on an acre planted say 3i feet by 32 feet : — 

Cost of 450 Tapioca Stumps at a rupee per bundle of 100 sticks 


6 feet long Rs. 4*50 
Cutting same to a length of 4 inches including transport .. 2*50 

Planting 2 cuttings to each hole made by niamoty dig 2*50 

Cutting down under growth, &c., twice at 2/50 per acre 5*00 


Rs. 14*50 
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The tapioca should remain in afield only 8 months.) From 6 months the 
5 ^ms will begin to be ready for the market and in 8 months they would be 
quite fit for digging. I do not advise growing more than one crop. 

No holing is necessary ; just a mamotydig, say about 3 feet to 4 feet deep 
and of a mamoty’s breadth, is all that is required. The cooly should take 
care in planting the stems not to bury them completely. 

In 6 or 8 months, the tapioca could be leased out from Rs. 50/- to 60/- 
per acre. 

If the transport be easy and the yams well formed, say on aa average 
4 lb- to a tree, one could safely expect Rs. 60/- to Rs. 75/ per acre. An acre 
of a good cassava field should give 12 to J 4,000 lb. of cassava. 

Our field of tapioca about 25 acres, gave us an average about 4 lb. to a 
bush, and the price here is from Re l/- to l/l2 per cvvt. In the neighbouring 
villages, cassava has brought in from Rs 80/- to 90/- per acre. This is of 
course, where the fields are good and the transport easy. 

The best month for this plantation is in October. 

After removing the tubers, the stems and leaves should he chopped and 
used as manure after drying. 


Such records as are produced above are of the greatest interest and 
utility and it is to be hoped that other members of the Societ\ will follow 
this planter’s example and furnish the Agricultural Society with the results 
of their planting experience. He will be glad to afiord any further infor- 
mation that may be required. 

C. D. 


FATTENING PIGS ON CASSAVA. 


The writers (A, Gouin and P. Andouard) continuing Professor 
Frateur’s experiments in feeding pigs on aissava, made some trials, and found 
that the method recommended by Professor Frateuk might be profitable in 
Belgium, where cassava is obtainable for 12 or 13 francs per 100 kg. (4s. 10^/. 
to Ss. 3d, per cwt.), but that it could not be followed in France, where cassava 
costs 18 fr. the 100 kg. (7.s, 3d. per cwt.). 

With a view to finding a more economic use for cassava, the writers 
made some experiments of their own with the following results. 

1. In the case of pigs fed with milk as well, it only took 3 lb. of cassava 
to produce a gain in live weight of 1 lb. , instead of the 4*18 Ih. of cassava 
required at Louvain. 

2. By substituting for the milk ration 1*1 lb. of rice gluten and 2\ oi, 
bone meal, which costs hi. and is equivalent to 1 gallon of separated milk, 
there is required, to produce a gain of 1 lb. to live weight, only 2*9 lb. of 
cassava. 

In practice, the profit exceeded 40 per cent. 

Profcssor Frateur fed the cassava to the pigs in slices, cooked and then 
crushed. The waiters fed it mw^ It had been previously chopped fine in 
the ;Coiony itself, — Monthly Bulletin. 
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BRITAIN’S TROPICAL CARDENS AND 
WHAT THEY HAVE DONE. 


From oiie of those old “medicine gardens” dates the beginning of the 
wonderful establishment at Kew, England, which every amatem^ botanist in 
the world dreams of some day visiting. Slowly developing under successive 
owners through several centuries, the estate was leased as a residence by the 
unfortunate Frederic, Prince of Wales, and here his widow reared hei' 
son, who afterwards as George the Third, had an interesting difference of 
opinion with his American subjects on matters of taxation and kingly rights. 
That monarch obtained the freehold, enlarged the grounds and continued the 
improvements made by his parents. In 1840 the Royal Botanic Gardens, as 
they had come to be called, became dehnitely a public institution, which 
remains to*day the most important botanical establishment in the world. It 
has had associated with its conduct the immortal names of Hooker and 
Bentham, and it has added to bohinical science a fund of knowledge which 
may never be equalled until there is another world to explore. 

But Kew is more than grounds, gardens, collections and treatises. It is 
a great institution for tlie study of plants from every possible angle, their 
relationships, their habitats, industrial importance, climatic and soil require- 
ments, their diseases and a hundred other matters. It is a world institution, 
not only having correspondence with learned bodies and individuals every- 
where, but having what are practically branches in the shape of botanical 
gardens, forest observatories and experiment stations in all parts of the 
British empire. 

This work was given great impetus by Sir William Turner Thistlkton- 
Dyer, who was director of Kew from 1875 until 1905, when he became 
Botanical Adviser of the Colonial Office. Under his influence the usefulness 
of Kew’ to all iminkind has been strikingly increased. A sound economist 
and man of imagination and breadth of view, as well as a thorough scientist, 
he saw that the problem of tropical production was not merely to make 
money for exploiters, but to furnish the products in abundance and at reason- 
able cost to those who had need for them. To do this meant that the right 
plants must be grown in the right localities by the right methods. The natives, 
on whose efforts the success of plantations depended, could be interested 
only by renumeration whicli would distinctly raise their standard of living, 
and this could be given only where right methods of crop-selection and 
culture were followed. To this humane and broad-minded policy the 
botanical work of the empire was definitely committed. The survey swept 
the world. If a plant had beauty or utility the question of its culture and 
extension was considered. No dictum derived from empirical knowledge 
stood in the way of a candid examination of any problem presented. To find 
the plant, then find the way to make its culture profitable, was the work to 
which Kew and its allies addressed themselves; and the results have been of 
incalculable benefit to the world. 

PERADENIYA, 

The Botanical Gardens of Peradeuiya, in Ceylon, have been declared the 
finest in the world. They arc nearly a century old, liaving been established 
in 1821, The grounds are bounded on three sides by the river Mahaweliganga 
and are only four miles from the historically interesting town which bears the 
alluring name of Kandy. For a hundred years high talent, devoted enthusiasm 
and deep scientific knowledge have been given to the work of making these 
wonderful gardens. The same patient and skilful eftbrt would have wrought 
wonders in Greenland, but under a tropic sun the result has been magni- 
ficent beyond description. 
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The Mohammedans believe that the Garden of Eden was located in 
Ce^dou, and there is no doubt that the gardens of Peradeniya Inive made a 
finer representation of that ideal spot than imagination could ever depict. The 
beauties, the marvels of the vegetable world, the delightful fruit, the healing 
herb, all are there — and there is no angel with flaming sword to turn the visitor 
away. Avenues of lofty palms, wonderful lianas, giant bamboos and all those 
miracles of the vegetable world which loom so large in travellers’ tales are 
here assembled for the visitor’s delight. There are flowers of marvellous 
beauty and, as in the Garden of old, “ every tree that is pleasant to the sight 
and good for food.” There, too, is the tree of the fruit of which if man 
should eat he would surely die. It is the upas-tree of Java. 

This bewildering assemblage of beauty and marvel would well justify its 
existence if it served no further purpose than the information and delight of 
the visitor. But for the benefit of the grouchy utilitarian it may be said that 
they have added many millions (now we have him interested! ) to the wealth 
of the world and there is scarce a household in civilized lands to which their 
benefits have not penetrated. Tea was imported into Ceylon for a thousand 
years. No doubt small, unsuccessful and forgotten attempts at its culture were 
made, but not until Peradeniya, by scientific and careful experiment, had 
shown the way, was the tea plant more than a curiosity. In 1875 a little less 
than three hundred pounds were exported. Now the production is tw^o 
hundred million, twice the amount consumed in the United States. How 
much this means to the planter in Ceylon and the patient, humble 
workers of that land may be partly appreciated, but what it means to the 
millions of tea drinkers of the world, particularly among the poor, is beyond 
human computation. 

CINCHONA. 

The cultivation of cinchona is another illustration of what the botanic 
stations mav accomplish. In the late seventies the culture had begun, but 
the commercial supplies still came from the bark of the wild trees, harvested 
by the usual destructive methods. Supplies of (]uinine sold for ninety dollars 
a pound and people sickened and died because they could not pay tlie price. 
Now thousands of tons of the life-saving bark come from plantations of the 
East and the drug can be purchased at retail in New York for thirty-five 
cents an ounce. 

RUBBER 

But it is with the production of rubber that the most commercially im- 
portant work of the botanic stations of Ceylon, Singapore and the East 
generally has been concerned. In showing how recent is the cultivation of 
rubber-producing plants perhaps the most impressive fact which may be cited 
is that in De Ca.vdolle’s ’‘Origin of Cultivated Plants,” revision of 1884, 
not a single rubber plant was considered worthy of mention in the list of 247 
species, though careful attention and exhaustive details were given in the case 
of such staples as skirret, rampion, quinoa, fenugreek, alexanders, sweet-sop, 
sour-sop and gold-of-pleasiire. Ten years later saw the world unconvinced. 
Rubber importers scoffed. The forests were inexhaustible. Consumption 
would never catch up with the supply; Reputable writers, scientists and 
practical rubber men declared that rubber plantations were an economic 
failure. Misguided planters peevishly cut down their trees, replacing them 
with other crops, and this fact was trumpeted to %he world. But the patient, 
clear-headed men at the experiment stations went on with their work. With 
sure and large vision they saw the enormous magnitude of the prize for 
which they were contending — not for themselves, but for their country and 
the world/n They sent to America for Casiilloa, Maui hot. 

Foolish men ! exclaimed the critics. Do they not know that those trees will 
not grow outside of their original habitat ! 
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It seems that the foolish men at the botanic stations did not know any- 
thing of the kind. They went on planting, cultivating, tapping and testing, 
distributing trees and plants, until now thirty-eight years after the first trees 
were planted, a million and a half acres are set with the trees which “ would 
not grow,^^ and the product of the Malay States plantations alone is greater 
than was the whole world’s production of rubber at the time the first experi- 
ments were being made. It seems certain that within a very few years the 
plantations of the East will furnish by far the largest part of the world’s 
rubber supply. 

Such has been the work of a few men of intelligence, imagination, con- 
science and energy, working mostly tor salaries Jess than that of the chief 
cook in a modern hotel. While their critics were giving dire reasons why 
it never could be done these men were learning the requirements of the 
plant, placing it under the right sky, in the right soil and at the right eleva- 
tion ; they were testing every possible mode of culture and recording the 
results, noting failures as calmly as they noted successes ; applying the 
science of chemistry to the product, making and testing the goods the vvorld 
would want. They are still at their tasks in their quiet laboratories and 
gardens, still adding to the world’s knowledge and the world’s wealth nnd 
training the clear-eyed and clear- brained young men who are to come after 
them ; while their erstwhile critics in far off lands are riding above lyres 
made from the rubber they declared could never be grown. 

It we consider the condition which the world would be facing if its 
supply of this indispensable article rested with those in control of the native 
forests ; when vve think of how the concessionaires wmld be calling for their 
pound of ffesh and on second thought declaring that they must have tw^o 
pounds ; of the (iovernnient’s planning for more and more revenue and con- 
cocting schemes of monopoly and “ valorization;” when we think of the con- 
tinued destruction without replacement and a narrowing supply which stands 
between the manufacturers and the certain famine which would now be at 
hand. 

In every land the policy of the stations is adapted to the facts which 
must be faced. In some parts of Africa the easygoing natives could never be 
induced to undertake plantations, and here they are skilfully persuaded to 
make each for himself a small planting in the forest near his ow^n hut. They 
arc taught less destructive methods of tapping ; they are protected from ex- 
ploitation and encouraged to become regular producers who w-ill be more and 
more efficient as the years go by. All over the world the combined resources, 
learning and effort of the botanic establishments of the British Empire are 
directed to the task of teaching mankind how* to profit in pleasure and 
wealth from the boundless treasures of the vegetable world. The man who 
discovers a gold mine does a poor and paltry thing compared with that done 
by the man who show^s how an acre of ground can be made to yield pleasure 
and wealth for the succeeding generations of all the ages that are to come. — 

India Rubber World. 


ORIGIN OF BALATA. 


C. K. BANCROFT, M.A.. F.L.S. 

The trees from which this product is obtained are found growing in the 
forest all over the colony, but more particularly on the low er lands along the 
banks of the rivers and creeks. In the county of Berbice the balata collect- 
ing industry has been well established for more than thirty years and in some 
parts of the county a large proportion of the male inhabitants are engaged 
in the industry. 
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The trees are, perhaps, most abundiint in the comity of Berbice, but 
large forests occur on the upper Essequibo, Potmo and Mazaruiii Rivers. 

The trees may be scattered through the forest or may occui* in reefs com- 
posed mainly of balata trees. 

The products obtained from ditferent parts of tlie colony vary little in 
composition, and the bulk of the exported balata is probably obtained from 
one species of tree, Mimusops globosa 

Another product known as brittle balata, which differs from commercial 
balata in possessing no elasticity, is also known to be obtainable from a 
species of Mimusops hitherto unidentified. It has at present no commercial 
value. It contains when dry 30 per cent, of gutta of a high quality. 

COLLECTION AND PREPARATION. 

The collection of balata is carried out under licenses issued by the Gov- 
ernment. For the purpose of the administration of balata collection the 
colony is divided into sections of 50 or 250 square miles in area, the former 
in the more readily accessible and the lattei* in the less readily accessible 
parts of the colony. A separate licence is issued for each section and confers 
the right to collect wild rubber as well as balata. Tlic terms are for not more 
than 15 years, an application fee of I3s. 4^/. and an annual rental of 
£4 3s. for each license, and a royalty of IJ. per lb. on all balata and wild 
rubber collected. The licenses are issued for collecting only and may be 
cancelled if the land is required for agricultural or mining purposes. The 
collection is carried out by Negroes and Aboriginal Indians who are regis- 
tered as bleeders. No tree is allowed to be bled which does not measure 
36 inches in girth at four feet from the base. Trees may be bled on one-half 
of the circumference only at any one time. No tree is allowed to be re-bled 
until live years have elapsed from the previous bleeding. The cuts employed 
for extracting the milk must be not more than 1 1 inches wide and not closer 
than 10 inches. 

The collectors proceed to the grants from January to April and the 
work generally conimciices towards the end of May and cxieiids to the 
beginning of October. The collectors are paid by the weight of balata 
obtained. 

Bleeding is done by means of a cutlass ; the incisions are 10 inches apart 
and are arranged in a feather-stitch pattern. Bleeding is commenced at the 
base of the tree and extends to the main fork ; the branches of trees are 
seldom bled. The milk is collected in a calabash (made from the fruit of 
Cresceniia cujcU), placed at the bottom of the tree and held fast by inserting 
its lip between the bark and wood of the tree. The lirst bleeding is done 
while the collector is standing on the ground ; the parts of the trunk situated 
higher up are bled by the aid of a ladder roughly constructed in tlie forest, 
while the highest parts are frequently readied by the aid of a. rope for 
climbing. 

The latex is transferred from the calabashes to kerosine tins and taken to 
the camp where it is poured into a shallow tray (dabree) and allowed to 
evaporate. This tray is constructed generally of pieces split from the stem 
of a palm. The latex coagulates by evaporation and the gum is removed in 
successive sheets from the top to the bottom. 

YIELD PER TREE. 

The yield varies up to certain limits according to the age and size of the 
tree. Speaking generally live pounds o'f dry gum per tree is considered a 
good yield. 

EXPORTS^ 

The total export of balata from the Colony for the year 1913 was 
1,323,609 lb. of the value of $768,463. The greater part of this went to the 
United Kingdom, the remainder going to the United States of America and 
to Holland. — B r. Guiana Pamphlet. 
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PALM OIL IN TOGOLAND. 


The oil palm, the most important cultural plant of tropical West Africa, 
extends eastward only as far as the Great Lakes. Accordingly it is only of 
subsidiary importance to Ciennan Last Africa, but of very great importance 
for Togo and the Cameroons. In Togo compact masses are to be found in 
the Southern and Central districts, and in the Cameroons there are very 
many of them in the virgin forests of Ihc lowlands. 

The most valuable products of the oil palm for the native are palm wine, 
palm kernels, and palm oil, the two latter being at the same time important 
articles for exportation. The method hitherto employed by the natives for 
obtaining palm oil and palm kernels is most primitive ; the oil as a rule 
contains over 20 per cent, of fatty acid, and is therefore not suitable for use 
in Europe as a foodstuff, but only for soap manufacture. 

As palm kernels are for the most part only obtained in connection with 
palm-oil extraction, and are only used to a small extent by the natives them- 
selves, the actual exportation of palm kernels supplies data for estimating 
the minimum ciuantity of palm oil produced in the districts open to trade. 
From this it appears that both in Togo and the Cameroons more than four- 
fifths of the total iiuantity of palm oil is consumed by the iiatives themselves, 
and barely one- fifth is exported. 

The export of palm oil from the Cameroons steadily remains about 
3,000 tons, whereas in consetjueiice of periodically occurring periods of 
drought the exportation from Togo iluctuates between 400 and 4,000 tons. 
It cannot be ascertained whether the market price aflects the extent of 
exportation. 

An increase in exportation may be attained by the following measures : — 

( 1 ) An extension of the districts capable of exporting by improvements 
in the means of communication ( construction of railways). 

( 2 ) A more intensive utilization of the existing palms through better 
methods of cultivation. 

(3) A better utilization (4 the crops obtained through improved 
methods of preparation. 

(4 ) An increase in the existing number of palms by increased activity 
of the present producers or the introduction of fresh producers ( European 
plantation cultivation ). 

11ie methods of preparing the crop by machinery that have been 
elaborated within the last decade are of special interest, among which the 
process employed at the Agu plantation in Togo supplies the best palm oil 
obtained at the prcseiil time, containing only 5 to 6 per cent, of fatty acid. 
Only these recent methods make it possible for the cultivation of the oil 
palm to be taken up in the form of European plantations — Agricultural 
N KWS. 


COFFEE PLANTING IN TONKIN. 

M. BOREL. 

The coffee bush is little pruned in Tonkin owing to the borer i Xylo- 
irechus quadmtip€$,) which causes so much damage on plantations that planters 
allow suckers to growTn order to furnish a substitute for the parent bush wlien 
the latter is attacked by the beetle* On the other hand the bushes are kept 
low" by being topped as soon as they are one year old in order to develop 
the lower branches and expose the young plant less to the action of the 
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wind* Usually the trunk is not allowed to grow above 5 ft. making with 
the uppermost branches a total height of 6 to 6| ft. which could not be 
increased without letting some of the fruit get out of reach of the pickers. 

Manurial requirements per bush are : 55 lb. of dung every two years ; 
J oz. of nitrogen, 1 oz. phosphoric acid and 2i oz. of potash every year ; 
and every three years a dressing of lime varying in amount with the nature 
of the soil. , 

The yield per bush varies from i lb. to 2 lb. of coffee, with an average 
of about 1 lb. Approximate estimates of expenses and returns on coffee 
plantations are as follows : — 


A— PLANTATION OF 50,000 BUSHES* 


Total cost of establishing plantation spread over 4 years .. 

. £4,310 

Expenses during Sth year 

1.188 

Sales during Sth year: 44,000 lb. of Coffee 

1,804 

Live stock run on the plantation 

225 

4'otal sales .. 

£2,029 

Total profit 

841 

Less IS per cent, to Manager... 

126 

Net returns 

£ 715 

or a return of 16‘6 per cent, on a capital of £4,310 over and 
cent, interest on capital allowed for in estimated expenses. 

above a 5 per 

B- PLANTATION OF 160,000 BUSHES. 


Total cost of establishing plantation spread over 4 years . . 
Sth year *• 

. £10.512 

Expenses f Estimated to Counter- 

3,267 

Receipts \ balance one another 

3.310 

6th year : 


Expenses 

3,375 

Receipts 

6,505 

Total profits 

.£ 3,130 

Less 15 per cent, to Manager 

470 

Net returns 

. £ 2,660 

or a return of 25'3 per cent, on a capital of £10,512 over and 

above a 5 per 

cent, interest on capital allowed for in estimated expenses. — Monthly 


Bulletin. 


MADAGASCAR VANILLA. 


A. PAUCHBRE. 

Vanilla is successively cultivated on various kinds of soil in Madagascar, 
not only on granitic alluvial soils, but also on the sandy soils of the coast and 
on basaltic or volcanic soils, though the two latter kinds are perhaps the most 
suitable. From a series of analyses carried out by the writer it would seem 
that a soil with a high phosphi^ic acid content is specially good, the best at 
Nossy-B6 containing a minimum of 0*4 per cent, and that of the most pro- 
ductive plantation containing 075 per cent. 
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The most usual shade support tree is Jatropha Cnreas, but Draama 
tes&data is also frequently used. Vanilla cuttings should always be at least 
5 feet long ; they cost 2ii. to 2id. each. Decomposed banana stems are fre- 
quently used as manure in vanilla plantations. 

The production of vanilla in Madagascar has been increasing of recent 
years. The iignres for 190v3-1912 are as follows: — 




Amount 

Value 



tons 

£ 

1903 


11*5 

8,264 

1904 


9*1 

6,892 

1905 


30*4 

18,619 

1906 


40*0 

19,029 

1907 


50*0 

39,875 

1908 


56*4 

41,748 

1909 


42*6 

47,639 

1910 


42*2 

50,846 

1911 


51*7 

40,986 

1912 


ii.ro 

142,217 


Further increases are anticipated, but over-production will be checked 
bv the growing practice of planting other crops in vanilla districts. 

Plant bugs are destructive to vanilla in Madagascar, especially Memia 
viccinia which puiiclures the pods and young buds, causing them to fall. 
Preventive measures have not yet been thoroughly investigated, but it would 
seem that the only means of checking the parasite would be treatment with 
h ydrocyan ic a cid . 

An average yield of vanilla in the green condition would amount to 
530 lb. per acre, while expenses of establishing the plantation are estimated 
as follows: — 

per acre 
£ 6 

1st year — clearing ground, planting shade and support trees, planting 


vanilla cuttings, 3 hoeings. ... ... ... 14 7 

2nd year — 3 hoeings, cutting shade trees, replacing cuttings ... 5 17 

3rd year — as 2nd ... ... . . 517 

4th vear — as 2nd, pollination (225) and harvest (145) ... ... 7 13 

£ 33~ H. 


Monthly Buli.etin. 


MOCHA COFFEE IN ARABIA. 

M. RIES AND P. BARDEY. 

Mocha coffee derives its name from the small ruined town on the 
South Arabian coast of the Red Sea from which it used to be exported. It 
is an absolutely unique product with a ilavour and aroma quite distinct from 
the Abyssinian variety, though many writers consider them identical. 

The tree is cultivated in the province of Yemen, South-western Arabia, 
on terraced slopes, a southern aspect being preferred. The seeds, after 
being separated from the pulp, are rolled in ashes and preserved in a dry 
place. Seedlings are raised in nurseries on a fertile and well manured soil; 
they are protected from the sun, watered frequently and transplanted once 
or twice before being finally planted out 2 ^3 yards apart. .Plantation.^ 
are all in the immediate neighbourhood of wells, as irrigation is absolutely 
necessary; the soil has to be kept loose and permeable by repeated 
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cultivations. The crop is harvested continuously from August to March; the 
seed is hulled in a small stone mill, aiprcad out to dry and packed in bags 
made of woven aloe fibre (sanseviera) and lined inside with the leaves of the 
palm tree (doum), this packing being known in the trade as the Mocha bag 
and Gpnstituting a kind of certificate of origin. 

The trees belong to three main types: (1) pyramidal with the biggest 
branches at the base; (2) umbrella shape with the lower part of the trunk 
bare; (3) bush shaped. 

In the low regions where rain is abundant, the fruit is larger but of 
inferior quality; in the hot dry uplands, growth is slower and the grain is 
smaller and rounder, but of the finest quality. 

The annual production of Mocha coffee is about 100,000 bags 160 lb. 
each, and the principal importing countries arc the United States whicli 
takes 30 per cent., France which takes 20 per cent, and Egypt which takes 
18 per cent., others being the Red Seaports f? per cent,), Germany (5 per 
cent.). England (5 per cent.), Spain (3 percent.), and Austria (3 per cent.). 
About half the amount is exported from Aden, and half from Hodeidah. — 

Monthly Bulletin. 


THE WINNING OF NEW LAND FOR 
AGRICULTURE. 

A. D. HALL, M.A., F.ILS. 

Before dealing with the process by which the rough places of the earth 
are to be made straight, there is one general question which dCvserves 
consideration : Is it more feasible to increase the production of a given 
country by enlarging the area under cultivation, or by improving the methods 
of the existing cultivators? There is without doubt plenty of room for the 
latter process even in the most highly farmed countries; in England the 
average yield of wheat is about 32 bushels per acre — a good farmer ex- 
pects 40; the average yield of mangolds, a crop more dependent upon 
cultivation, is as low as 20 tons per acre when twice as much will not be out 
of the way WTth good fanning. A large proportion of the moderate land in 
England is kept in the state of poor grass — even as grass its production might 
be doubled by suitable manuring and careful management, while under the 
plough its production of cattle-food might easily be trebled or quadrupled. 
Why, then, trouble about adding to the area of indifferent land when so 
much of what has already been reclaimed, upon which the first capital outlay 
of clearing, fencing, roadmakiiig, etc., has been accomplished, is not doing 
its duty? We are ill once confronted by the human factor in the problem. 
The existing educational agencies which will have to bring about better 
farming will only slowly become effectiv<^ and however imperfect they still 
may be in England, they are mainly so because of the lack of response upon 
the part of farmers. The present occupiers of the land do obtain in many 
cases a Very inadequate return from it, but they make some sort of a living 
and they hold it up against others who, though they want land, cannot be 
guaranteed to use it any better. Improved farming means more enterprise, 
more knowledge, often more capital, and the man who can bring these to the 
business is far rarer than the man who, given a piece of land even of the 
poorest quality, will knock a living Out of it by shm’ hard work and 
doggedness^ While, then, there should be no slackening in our efforts to 
improve the quality of the management of existing land, there is a case for 
also usihg ejvery effort to increase the cultivable area; indeed, it is probable 
that for some time to come the second prbeess will add most to both the 
agricUiturat production and the agricultural population. 
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US rtdw consider what are the factors which determine the fertility 
of the land that is first brought into cultivation and remains the backbone of 
farming in the old settled countries. Foremost comes rainfall, and the dis- 
tribution is almost as important as the amount. Winter rain is more valu- 
able than summer, and though cereal growing is none the worse and may 
even obtain better results with a rainless summer, stock-raising and the pro- 
duction of'fodder crops are the better for a rainfall that is distributed fairly 
evenly throughout the year. Rainfall, again, must bear some relation to 
temperature; some of the best farming in the Eastern counties of England is 
done on an average rainfall of 20 inches; there are great areas in South 
Africa with the same average rainfall that are little better than desert. In 
temperate regions we may say that the naturally fertile land requires a rain- 
fall of from 20 to SO inches per annum, not too much segregated into seasons 
and some at least falling in the winter. 

If the rainfall is excessive or the drainage inadequate to carry it off, the 
formation of peat is induced, resulting in such uncultivated areas as the bogs 
of Ireland and the moors of Eastern England, Holland and Germany. 

Given suitable rainfall and temperature the texture of the soil becomes 
a factor of importance; if too coarse and sandy, so little of the rainfall is re- 
tained that we get all the effects of drought secondarily produced. In itself 
the open texture of a coarse, sandy soil is favourable to plant development ; 
under irrigation, or where the situation is such as to result in permanent 
water a short distance below the surface, fine crops will be produced on 
sandy soils that would remain almost barren if they only depended upon the 
rainfall for their water. In Western Europe large areas of heaths and waste 
land owe their character to the coarse and open texture of the soil. At the 
opposite extreme we find clays so heavy that their cultivation is unprofitable; 
such soils, however, will carry grass and are rarely left unoccupied. For 
example, in the south-east of England there are a few commons, i, e., land 
which had never been regarded as worih enclosing and bringing into parti- 
cular ownership, situated on heavy clay land, most of such land is pasture, 
often of the poorest, or, if at any elevation, has been covered with forest from 
time immemorial. 

One Last factor in the soil is of the utmost importance to fertility, and 
that is the presence of lime — of calcium carbonate, to be more accurate — in 
quantities sufficient to maintain the soil in a neutral condition. Old as is the 
knowledge that lime is of value to the soil, we are only now beginning to 
realise, as investigation into the minute organisms of the soil proceeds, how 
fundamental is the presence of lime to fertility. A survey of the farming of 
England or Western Europe wall show^ that all the naturally rich soils are 
either definitely calcareous of contain sufficient calcium carbonate to maintain 
them in a neutral condition even after many centuries of cultivation. 
Examples are not lacking wdiere the supply of calcium carbonate by human 
agency has been the factor in bringing and keeping land in cultivation. 
I have discussed one such case on the Rothamsted estate, and several others 
have come under my notice. The amelioration of non-calcareous soils by 
treatment with chalk or marl from some adjacent source has been a 
traditional usage in England and the North of France: Pliny reports it as 
prevailing in Gaul and Britain in his day, and the farmer of to- day often ow es 
the value of his land to his nnknowm predecessors who continuously chalked 
or marled the land. Upon the presence of carbonate of lime depends the 
type of biological reaction that will go on in the soil, the beneficial bacterial 
processes that prepare the food for plants only take place in a medium wath 
a neutral reaction. The Rothamsted soils have provided two leading cases, 
I have shown that the accumulation of feitility ih grass-land left to itself and 
jieitiier grazed hof mown, so that virgin conditions were being re-established, 
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was due to the action of the organism ciitled A/ 4 >tobacterv which free 
nitrogen from the atmosphere, and was indirectly determined by the presence 
of calcium carbonate in the soil Without which the A;totobacter cannot func- 
tion. Examination of typical examples of black soils from all parts of the 
world, the prairies of North America, the steppes of Russia and the Argen- 
tine, New Zealand and Indian soils, showed in all of them the Azotobacter 
organisms and a working proportion of carbonate of lime. Now, as we 
know, all virgin soils are not rich, and only in a few parts of the world are to 
be found those wonderful black soils that are often several feet in depth and 
contain 10 to 20 per cent, of organic matter and three to five parts per 
thousand of nitrogen. These soils are all colcareous, they occur in regions 
of a moderate rainfall including grass-steppe or hush conditions, and the 
annual fall of vegetation provides the organic matter which the Azotobacter 
requires as a source of energy in order to fix nitrogen. Non -calcareous soils 
under similar climatic conditions do not accumulate nitrogen and be- 
come rich ; in the absence of carbonate of lime the nitrogen fixing 
organisms are not active, and the soil only receive.s from the annual fall of 
vegetation the nitrogen that was originally taken from it. There is but a 
cyclic movement of nitrogen from the soil to the plant and back again, where- 
as in the calcareous soils there is also continuous addition of fresh nitrogen 
derived from the atmosphere, in which process the carbonaceous part of the 
annual crop supplies the motive power. 

The other leading case to be found at Rothamsted is that of certain 
grass-plots which have artificiaily been brought into an acid condition by the 
continued application of sulphate of ammonia. In these soils nitrification is 
suspended, the nitrification organisms have even disappeared, though the 
herbage still obtains nitrogen because most plants are able to utilise animo- 
niacal nitrogen as well as nitrates. The interesting feature, however, is that 
the decaying grass on these acid soils passes into the form of peat, a layer of 
which is forming upon the surface of the soil, though nothing of the kind is 
found on the adjacent plots where the use of lime or of alkaline manures has 
prevented the development of the acidity. From this we may learn that the 
development of a surface layer of peat, iudependeut of waterlogging 
(when another kind of peat forms even under alkaline conditions), is deter- 
mined by the acidity of the soil, when certain of the bacterial processes of 
deaiy are replaced by the changes due to micro-fungi which do not carry the 
breaking down of organic matter to the destructive stage. This affords us a 
clue to the origin of many areas of upland peat in the British Isles, where the 
remains of ancient forest roots and stumps of trees arc found on the true soil 
surface below the layer of peat, but where there is no waterlogging to bring 
about the death of the trees and the formation of peat. We may suppose 
that when the land surface became fit for vegetation at the close of the glacial 
epoch it covered itself with a normal vegetation, chiefly dwarf forest, because 
of the rainfall and temperature. The soil, howevei-, being without carbonate 
of lime, would in time become acid with the products of decay of the vege- 
table matter falling to the ground, and as soon as this acid condition was set 
up peat would begin to form from the grassy surface vegetation. The pro- 
cess would continue until the acid conditions and the depth of the accumulat- 
ing layer of peat would kill the trees, the stumps of which would remain 
sealed up below the peat. I am far from thinking that this explanation is 
complete, but at least we have facts in sight which could lead one to suppose 
that a non-cilcareous soil originally neutral and carrying a normal vegetation 
can naturally become acid, alter the character of its vegetation, and clothe 
itself w'ith a layer of peat. The point of e<^'onomic importance is that these 
peaty acid soils are of very little value as long as they are acid, though they 
take on a quite different aspect if they are limed and made neutral. 

Of all the soil factors malking for fertility I should put lime the first; upon 
its presence depend both the processes tvhich prodded available ptot fobd 
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in quantities adequate for crop-production at a high level and those which 
naturally regenerate and maintain the resources of the soil; it is, moreover, 
the factor which is most easily under the control of the agriculturist. 

I need say little about those cases in which infertility is due to presence 
in thq,soil of some substance which is actually injurious to plant-growth, 
because such substances are nearly alwa^’s due to the physical environment 
of the soil, too much or too little water. In waterlogged situations we may 
find in the soils peaty acids, iron salts, sulphides, etc., inhibiting the growth 
of plants; in arid regions the soil may still be charged with an excess of 
soluble compounds of the alkalis and alkaline earths, resulting from the 
decomposition of the rocks that have been broken dowm to form the soil, 
but which through the inadequate rainfall have never been washed out. The 
establishment of normal conditions of growth, irrigation in one case, drainage 
ill the other, will speedily result iu the removal of the deleterious sub- 
stances. Practically, only bodies that are soluble can get into a 
plant to injure it, hence such bodies can he removed from the soil by water, 
provided that the water can find its way through the soil and escape. — 
Addrkss to the British Association. 


“ WHAT HE COULD DO.” 

Under this heading the Spectator of September 12th has a piece of 
poetry by E. Baker describing how John Smith Esquire, of Shepherd’s 
Bush, sixty-six and hearty, being too old to serve in the ranks was sore 
at heart ; feeling the obligation for more personal work than subscribing 
to futuls. valuable as was such aid. Then on a happy day he saw a plan to 
help the nation : let open spaces be employed, he said, for useful cultivation ; 
and proceeded to dig up his dahlias and plant vegetables : “ to give his share 
in case of need towards the nation’s larder.” The verses were inspired by a 
suggestion that had been made that open spaces and waste lands should be 
utilised for growing vegetables, and concludes as follows : — 

Let those who feel inclined to smile 
Respectively enquire 
If they are doing all they can 
As does John Smith Es(|uirc.” 

Members of the Ceylon Agricultural Society who from whatever cause 
are debarred from going to the front all desire, vve are sure, to do what they 
can, and those who have land could not serve the country better than by 
emulating the example of John Smith, thereby raising up bv their example 
other John Smiths. 

Thousand packages of vegetable seeds have been distributed from 
Peradeniya during the last three weeks. 


MATIOMAL FARIWI CO. 

DEPOT 

Diyatalawa Mills, Vauxhall Street, Slave Island. 

Fowls Rs. 18, 15, 10*50, and R*. 9 per doxen. Ducks R«. IS, Geese R». 60, 
Turkey cocks Rt. 120, Turkey-hens R». 90 per dozen 
Guinea fowls’ Rt. 48, Pigeons Ri. 6. Partridges Rt. 6, per dozen 

Quails to order. 

Pigs, Porkers. cU. 35 per lb. live weight, Sucklings Ri. 7*50, 5 and 3. 

Eggs, fresh, 75 cti. per dozen. 

Tiliphon. 10S7 «nd 28S, Til«cr«m« : Willy, Colombo 

Usual discount to the TRADE, 
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MARKET RATES FOR TROPICAL PRODUCTS. 

( From Uwk & Veal's iatesl Monthly Vriou^Curf^ 


QUALITY. 


QuoUUiont. 


ALOES, Socotrine evft- ‘Fair to line 
Zanzihat & Hepatic „ i Common to good 
ARROWROOT (Natal) lb. IFair to fine 
BEES’ WAX cwt. 

Zanzibar Yellow 
East Indian, bleached 

unbleached 
Madagascar 

CAMPHOR. Japan lb. 

China cwt. iFair average quality 

CARDAMOMS, TuticoriajGo^ tofine.Qd 
pei Ib. Middling lean 


Slightly drossy to fair 
■Fair to good 
Dark to good genuine 
iDark to good palish 
Refined 


Malabar, Tellicherry 
Calicut 
Mangalore , 
Ceylon, Mysore , 
Malabar „ 
Seeds, E. 1 & Ceylon , 
Ceylon “Long Wild”,, 
CASTOR OIL Calcutta „ 
CHILLIES. “ 


I Small fair to fine plump 
Fair to good 
Fair to good 
Shelly to good 

Good 2nds 

Zanzibar cwt. 'Dull to fine bright 
Japan ,. Fair bright small 
CINCHONA BARK. -lb. Crown, Renewed 
Ceylon Org. Stem 

Red Org. Stem 
Renewed 
Root 

CINNAMON. Ceylon Ists. Good to fine quill 


40/ a 50/ 

40/ a 70. 

5d 

i£7 10/ a £7 15/ 

'£8 10/a £8 12/6 
lib 5/ a £7 
|£7l5.'a£82/6 
;l/7a 1.^8 
h55/ 

,5/9 a 6. 

4, 8 a 5/4 
5/9 a 6/3 
3/9a5'3 
Med Brown to good bold '4/ a 6/4 
4 a 6/4 
3:2 a 3/4 
4/ a 4/3 
2/3 a 3/6 nom. 
!3id 

50/ a 60.' 

60/ a 70/ 


:Good to fine bold 
Brownish 


per Ib. 


CLOVES. Penang 
Ambpyna 
Zanzibar 
Madagascar 
Stems 

COFFEE 

Ceylon Plantation cwt. Medium to bold 


2nds. 

3rds.; ,. „ 

4ths. ^ 

Chips, Fair to fine bold 
lb. Dull to fine bright pkd 
.. Dull to fine 
Fair and fine bright 
Fair 
Fair 


Liberian 

COCOA, Ceylon Plant. 

Native Estate 
Java and Celebes 

COLOMBO ROOT 
CROTON SEEDS, sifted,, Oulltolair 


/Fair to bold 
Special Marks 
'Red to good 
Ordinary to red 
Small to good red 
Middling to good 


CUBEBS 
GINGER, Bengal, rough „ 
Calicut, Cut A „ 
B&C .. 
Cochin, Rough „ 

Japan „ 

GUM AMMONIACUM 
A.ViMi, Zanzibar 


Madagascar „ 

ARABIC, E. I. & Aden .. 
Turkey sorts „ 
Ghatti 

Kurrachee „ 
Madras 
ASSAFCETIDA 


Ord. stalky to good 
Fair 

Medium to fine bold 
Small and medium 
I Common to fine bold 
Small and D's 
, Unsplit 


,3i(da7d 
I2d a 6d 
\\Uo4U 
'3d a 51d 
I|^da4d 
l/3a 1,'9 
T2a 1/7 
l.'tal/6 
I a 1/3 
2d a 4d 
I/a 1,2 
lOdalO^d 
5ida61d 
7d 
2d 

Nominal 
63/ a 80. 
,81/ a 88/6 
73/ a 80,^6 
42/ a 68/ 
30s a 93s 
,15, a 22/6 

42./6a47/6 
130/ a 150; 
19; 

75 a 85: 

35/ a 74; 
22;6a27. 
20 
20 / 


lagascar 


, New Guinea 
INDIGO, E 1. Bengal 


MACE, Bombay & Penarg 
per lb 

Java 

. Bombay 

INUTMEGS,- lb. 

Singapore & Penang „ 


, Ord. Blocky to fair clean 40's a 72s 6d 
, Pale and amber, str srts £I4 IO/a£i6 10/ 
„ „ little red £1 1 a £12 

Bean and Pea size ditto i70; a £ 1 
Fair to good red sorts £8 10/ a £ lO I 
Med. and bold glassy sorts £5 10/ a £7 3' 
Fair to good palish £4 a £8 
,. ,, red i£4a£7 

Ordinary to good pale 2b, a 32/6 


; Sorts to fine pale 
Reddish to good pale 
I Dark to fine pale 
Clean ir. to gd. almonds 
coin, stony to good block 
Fair to fine bright 


KINO lb. , 

MYRRH, Aden sorts cwt. Middling to go^ 
Somali 

OLIBANUM, drop 

pickings 
siftings 

INDIA RUBBER ' 


37' 8 57,6 
17, a 27' 

22/6 a 32/6 non 
20/ a 30/ nom 
£6 a £6 10, 

4Us a £5 
bd a 1/5 
57/6 a 67/6 
52s 6d a 558 
:45s a 50s 
i358 a 40s 
!l5/a27,/6 
!I8sa25s 


Ceylon, Straits, 

Malay Straits, etc. 

Assam 

Rangoon 


Good to fine white 
j Middling to fair 
I Low to good pale 

{Slightly foul to fine 

lb. /'Fine rVa smoked sheets j2'4 
Crepe ordinary to fine 2/2 

„|FineBI«k H 

„ I {Scrap fair to fine : I /8 a I /9 

., {Plantation II/IO 

„ {Fair 1 1 to ord. red No. 1 . 1/3 a 1 6 
„ ! .. o „ 1/2 a 1/4 



[INDIA RUBBER lb. 
Borneo 
Java 
Penang 
Mozambique 

Nyassaland 


INyasi 

Madi 


ICommon to good 
jGood to fine red 
Low white to prime red 
Fair to fine red ball 
{Sausage, fair to good 
'Fair to fine ball 
IFr. to fine pinky & white 
jMajunga &c blk coated 
{Niggers, low to good 
‘Ordinary to fine ball 
Shipping mid to gd. violet 
Consuming mid.togd- 
Ordinary to middling 
‘Mid. to good Kurpah 
iLow to ordinary 
'Mid. to fine Madras 
Pale reddish to fine 
Ordinary to fair 
I „ „ good pale 

Wild 

'64’s to 57s 
80’s 
illO's 


NUTS. ARECA 
|NUX VOMICA, 
per cwt. 


cwt. {Ordinary to fair fresh 
Cochin {Ordinary to good 
Bengal I 
Madras 


•cwt 


lb. 


PIL OF ANISEED 
CASSIA 

LEMONGRASS oz. 

NUTMEG 
CINNAMON 
. CITRONELLE Ib. 
lORCHELLAWEED 
Ceylon 
Madagascar 
Zanzibar 

|PEPPER-«(Black) 

Alleppy & Tellicherry 
Ceylon „ 

Singapore 

Acheen & W, C. Penang 
t White) Singapore ., 

Siam 

Penang „ 

, Muntok „ 

IRHUBARB, Shenzi .. 

Canton 

High Dried,, ^ 

, {Dark to fair round 

{sago, PEARL, large-cwll Fair to fine 
medium . ! „ 
small 


iFair merchantable 
{According to analysis 
{Good flavour & colour 
‘Dingy to white 
{Ordinary to fair sweet 
Bright fit good flavour 

Fair 

Fair 

{Fair 

{Fair 

iFair to fine bold heavy 
.'Fair 

I Dull to fine 
,Fair to fine 
iFair 
Fair 
{Fair 

{Ordinary to good 
Ordinary to good 
{Fair to fine flat 


Flour . . iGood pinky to white 

OfSEF.DLAC cwt. 'Ordinary to gd. soluble 

]SENNA. Tinnevelly Ib-lGowl to fine bold green 
I Fab greenish 
Common specky fit small 

tsHELLS. M.o' PEARL j 

Egyptian cwt. | Small to bold 
Bombay 


{9dal/3 
,1/3 a i/6 
9dal/4 
1/9 a 2/1 
1/9 a 2 
l/^a2 
I'4all6 
‘l/al/2 
;6d a 1/6 
,1/4 a 1/7 
i3s 3d a 3i $d 
{2t9da3s2d 

2s 4da2s9d 
hs lid a 2s 5d 
.Is6dals9d 
il/ll a 2/9 
i2/4a2/6 
,2/ a 2/2 
2/ I a 2/4 
:!/ 

;9id a lOid 

I7|d 

i6id 

1 7/6 a 20 
'1316 a 15 
' 12 / 

12/ a 13 
{5/2 

,2/8a2(l 

2jd 

lid a lid 
4d a If .5d 
l'6i 

106 

106 

,106 

i5d 

5da5Sd 

:4^d 

5da5jd 

m a 8ld 

8|d 

m 

9d 

2ia4 
I'i0%.;;6 
lldal/i 
9da lOd 
18 
16 

13ial4 
{10/ a II 
65/ a 75/ 
;5da8id 
;3da4.^d 
!iida2id 

'72 6 a £6 
851 a £6 10; 

£8 12/6 a £145 
{£7 I7/6a 13 10 
50/ nom. 
I70;a85 


Mergui „ jCbicken to bold 

Manilla „ Fair to good 

Banda „ 'Sorts 

Green Snail „ {Small to large 

Japan Ear „ {Trimmed selected small 

E l tobold:47/a£5l5 

AMARINDS, Calcutta...!Mid to fine U’k not stony [l4/al5 
per cwt. Madras {Inferior to good 6/ a 10 

oktoisesheij 


[Zanzibar fit Bombay lb. 

sngal cv 
Madras 
Do. 
Cochin 

[VANILLOES- 
Mauritius 
Madagascar 
Seychelles 
VERMILLION ... 


j Small to bold 
Pickings 


12/ a 26' 
;66al9 


WAX, Japan, squares cwt. white hard 


{Finger fair to fine bold |l4' a 16' 
[bright 112/8 13/ 
!13/ nom. 
|116a 12/ 

. 6/6al5 
{9/ a 12/ 

9/ a 9/6 
1217 
47/6 



iGd.t 

Foxy & reddish 34a 
Lean and inferior 
{Fine, pure, bright 




l^lioto by //. /•'. Mdcni/lliiu 

The Cluster" variety of Sweet-potato. 

( IpoiihH'ti /.’///<//<; V.) 



Photo by H. p . M(ti uiillan 

A Field of Sweet-potatoes, near Kandy. 

r See piific 44(S* ] 
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MANURING COCOA. 

■■ - 

The rcsvills of the Cocoa manuring experiments at Perademya 
brought up to Marcli lhl4 have just been issued as a Bulletin 
(No. 14) of the Department of Agriculture. The experiments 
have been in progress since 1^06 but we must await the results 
of several years yet before any final conclusions can be drawn. 
The Bulletin contains, however, some interesting ligures well 
worth the study of planters. 

Manures were applied annually from 1906 to 19] 1 and then 
discontinued. Looking first at the results of these years we tind 
the Ammonium sulphate plot heading the list among the 22 
under trial. The deduction is first that in these experiments 
nitrogen proved the dominant manure for Cocoa and that when 
the applications were yearly this was best applied as Sulphate 
of Ammonia, a quick-acting manure. After the application of 
manure ceased Sulphate of ammonia gave way to Castor cake and 
Blood meal. The latter for some reasons not clear did very 
badly for the first six years. 

Next to the nitrogenous plots the mo.st .succes.sful was 
Pota.ssium sulphate. It maintained a good position ( 5tli and 
4th ) in the years following the ces.sation of manures. Phosphoric 
acid occupied a lower place than Potash taking the period through, 
though in 1912-13 it rose rapidly to second place. In the 
manured years the quick-acting Concentrated superphosphate 
kept ahead of Bone dust but the positions have now begun to be 
reversed. Groundnut cake proved disappointing. During the 
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years 1906-12 it was ninth. It rose to third place the following 
year but dropped to 13th last year. Fish was high up during 
the manuring years; was first in 1912-13 and then fell away 
badly. But for yearly, or even alternate-year, manuring Fish is 
obviously worth a place in mixtures. Nitrate of soda did in- 
differently. The most striking fact brought out by these 
experiments is the decline in crop as the effects of the manures 
became exhausted. The average for all the plots during 1906-12 
was 47 cwt. per acre; in 1913 14, three years after the last applica- 
tion of manures, the average yield dropped to 3 cwt. In the 
Ammonia, Potassium sulphate, Concentrated superphosphate, 
Castor cake and Fish plots the corresponding figures are 5'4 cwt. 
and 3'6 cwt. 

The plots, as we have stated, were manured till 1911. 
1912-13 was the first year allowed to pass without manure. The 
mean yields of the 22 plots for this year show a slight increase 
over those of the average for the previous 7 years— 5 cw't. as 
against 47. This suggests that with yearly applications the 
unexhausted value of the manures when accumulated for 
several years has as much effect upon a particular crop 
as the manures applied that year and it illustrates the advantage 
of keeping land in good heart. It should not, however, be inferred 
that alternate manuring is as good as yearly. Under such a 
system the unexhausted value in any given year would be only 
half of that under a system of yearly manuring. 

The plots show great variations in their relative positions so, 
as has been stated, no final conclusions are yet permissible as to 
what manure or mixtures are most suitable for Cocoa under 
conditions corresponding to those of Peradeniya. At the same 
time the results will serve as a guide. There can be no doubt, 
however, about the lesson they teach as to the advantages of 
manuring generally speaking. Each planter can work out for 
himself the profit an additional If cwt. of cocoa per acre would 
return him on the outlay on the manure. With normal prices it 
s^uld amount to cent, per cent. 

R. N. L. 
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AN IDEAL RUBBER ESTATE 
FACTORY. 

LEONARD SMITH. 

Great care must be taken in choosing the site of a nil^ber estate factory. 
A central position, a j^ood water supply, and a suitable road leading from 
the factory to the main roads are important factors in the choosinj^ of 
a factory site. 

FACTORY. 

Corrni^ated iron buildinj^s are the best and cheapest for use ii: the 
tropics, but they are liable to become very hot, and should be painted out- 
side with a cooling composition. A jack roof at the rid^e of the building* 
will ^4ive a free current of air, and skyli^^hts let into each bay of the roof 
should be partitioned off from the factory, thus inakin^^ a separate room. 
Shallow glazed tile tanks should also be built on the verandah for the 
reception of tree scraps, bark shavings, etc. The floors of the factory, 
coagulating shed and verandahs must be made of concrete with a thick top 
dressing of cement. 

MACHINES. 

There are t|uite a number of efficient machines on the market for the 
preparation of plantation rubber, and the whole battery should be of one 
type, thus dispensing with the necessity of keeping a large stock of spare parts 
for different makes of the machines. Seven machines are recjuired to deal 
with a crop of 500,000 lb., and should consist of two smooth roller machines, 
one marking roller machine for the tinishing of sheet rubber, and one scrap 
washer, which should be li.ved outside the factory on the verandah. The 
rollers should be made of deep chilled cast iron. The foundations of the 
machines should be raised about 9 inches above the iloor of the factory, and 
the top laid with glazed tiles. Drains should be made around the founda- 
tions for carrying off the water used during the washing process, and 
screens put at each outlet to prevent an>' small pieces of rubber being washed 
away into the main drain. X light girder should be lixed over the machines, 
about 8 feet high, so that a pair of chain pulley blocks on runners can be 
used for the changing of the rollers when necessary. 

MOTIVE POWER. 

Gas or oil engines can be installed, hut if the gas engines are used the 
generators should be placed outside the factory. 

Two engines of 65 B.H.P. of the same type should be installed, one of 
which would act as a stand by in the event of a break-down. 

By keeping a complete set of spare parts any loss from delay would be 
reduced to a minimum, 
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HOT AIR DRIER. 

A hot air drier should be included in the plant. This does away with 
the larj^e dryinj^-rooms which are necessary if crepe rubber is air-dried. 
Crepe rubber dried by the hot air process is ready for packing in five or six 
days from the time the latex is brought into the factory. A drier after the 
style of the Colombo Commercial Company is easily worked, and the 
advantage over the vacuum drier is that each chamber being a separate 
unit, the rubber in any one chamber can be examined during the drying 
process without interfering with the working of the other chambers. With 
a drier of six chambers the various grades of rubber of a day^s crop are 
dry by the next day. 

DRYING ROOM. 

An iron luiilding 60 ft. by 40 ft. running north and south will be 
sufficient for drying purposes, provided the crepe rubber is dried by a heat- 
ing apparatus. It should be a lofty, single-storey building, having plenty 
of ventilation. The slats over which the crepe is hung should not be fixed 
less than 6 inches apart, so as to allow a good circulation of air between 
the strips of rubber. 

Louvre windows should be fitted, wliich not only give excellent light 
and ventilation, but also exclude the sun^s rays from directly striking the 
rubber and aiusing tackitiess. 

The floor should be made of concrete, with a top dressing of cement. 

SMOKE HOUSE. 

The smoke house should be a two-storey building, 133 feel long and 
30 feet wide. It should be divided into three separate rooms, 45 feet by 
30 feet, each having its own entrance. This allows of one room, irrespec- 
tive of the others, being lilled with sheet, smoking being continued day and 
night, and an even temperature maintained till the rubber is ready for 
packing. On the other hand, if the smoke house is a continuous building, 
it has to be opened daily to hang up each day’s rubber, thus causing a fall 
of ternpei atui e. The openings in the floor should be covered W’ith a fine 
mesh wile gauze, to prevent dust getting into the upper room where the 
rubber is hung. Three shallow- furnaces should be provided for each room, 
and baffle plates fixed about two feet above each furnace, to prevent sparks 
lising* Foul lacks 26 feet long, 4 feet wade, and 8 feet high, running the 
length of the building should be erected in each room. This w^ill leave a 
passage ot about 2 feet round each rack, and each room will accommodate 
from 10,000 to 12,000 lb. of sheet rubber. 

PACKING ROOM. 

The packing l oom should be a separate building, 40 feet by 30 feet, 
built close to the smoke house and drying room. The floor should be made 
of concrete, with a thick top dressing of cement. 

LIGHT RAILWAY. 

A narrow-gauge light railway, running from the verandah through the 
factory, and continued to the drying and packing rooms is a great labour- 
saver for the handling of the rubber after manufacture. 
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MANUFACTURE OF PLANTATION RUBBER. 

$Moked Sheets , — A uniform quality is the main object to be attained, 
can only be acquired by bulking the whole of the day^s latex on its 
ariri^l^ at the factory. The factory is equipped for the manufacture of 
lb. per annum, and of this 70 per cent., or 350,000 lb., should be 
made iritd sheet rubber. Assiiminj» 300 workinj^ days in the year, it will be 
seen that the daily output of sheet will be about 1,170 lb. For the biilkin^^ 
of the Ifttex a shallow glazed tile tank must be built. Takin^^ on an averaj^e 
that 1 galion of latex contains li lb. of dry rubber, a tank with a capacity 
of 780 ucahons is required. The size of the tank will be -10 feet lonjf, 
6 feet 3 inches wide, and 6 inches deep. By wei^ihinji the latex on arrival 
at the factory, the quantity received from various fields can be ascertained. 

No tappinjJ coolies should be allowed into the factory or the coagulat- 
ing room, as they bring in a lot of dirt, especially after tlie wet weather. 
The latex should be received on the open verandali by one of the coagiilat- 
ixig room coolies, and poured into the tank by a line mesh strainer. It may 
happen that some time elapses between the first and the last lot of latex 
aniving at the factory, and natural coagulation may set in, but this is easily 
overcome by the use of an anti-coagulant, such as formalin or sodium 
sulphite, neither ot which chemicals interfere in any way with the cjuality 
of the finished rubber. After the whole of the latex has been strained 
into the tank, it must be thoroughly mixed by means of broad paddles, 
and afterwards skimmed ready for coagulation. The tank is now divided 
into 13 sections, each containing 60 gallons. Acetic acid is the coagulant 
generally used, and should be made up into a stock solution of one part of 
acid to 25 parts of water, 1 gallon of this solution used to every section of 
60 gallons. The acetic acid must be well stirred into the latex with broad 
paddles, skimmings taken olT, and partitions fixed about 2 inches apart, so 
as to form long narrow strips of coagulum. Coagulation should be allowed 
to take place over night. Next morning the strips of coagulum can be cut 
up into lengths of about 12 inches, and rolled out into sheets. The sheets 
should be rolled through the smooth rollers to a thickness of inch to 
i inch, put through the marking rollers, and then hung on racks in the 
factory to allow all the surface water to drain off, previous to being hung in 
the smoke house. Old timber from the dealings, etc., with a few coconut 
husks are good enough to supply the smoke for curing the sheets. Smoking 
must be continued at an even temperature of not more than 120 degrees. 
Maximum and minimum thermometers should be used in the smoke house, 
ami examined night and morning, thus keeping a check on the cooly in 
charge of the smoking operations. Sheets rolled as above are thoroughly 
dry and smoke cured in 23 to 25 days. 

CREPES* 

Lump Crepe Rubber, — Coolies’ buckets on arrival at the factory contain 
a certain amount of naturally coagulated latex known as lump, from which 
the latex sho.uld be well squeezed. This lump should be put through the 
macerator rollers without delay, as oxidation setting in causes streaky strips 
in the finished rubber. Crepe made from naturally coagulated lump is 
greatly improved in appearance if soaked for one night in a 2 per cent, 
solution of sodium bi-sulphite. 
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Tree Scrap, Bark Scrap, and Earth Rubber Crepes. — All the above 
rubber is treated practically in the same manner. It should not be left 
lyin^ about in heaps, but should be washed in the scrap washer and made 
up into crepe as soon as possible. If it is found impossible to hriish all the 
j^rades tlie same day, the tree scrap can be left soakin^^ in water in one of 
the <^la/ed tile tanks on the verandah, and worked off next morniiif^. 

Drying of Crepe with “ Hot Air Drier.^' — The drying of the various 
grades of crepe rubber slnnild only take from 1 to 2 hours, provided the 
strips have been rolled thin. Care must be taken as to the temperatures at 
which they are dried. Lump crepe should be dried at 1 50 degrees, tree 
scrap and bark scrap at 140 degrees, and earth rubber at 130 degrees. The 
earth rubber should be closely watched, as it is likely to get very tacky if 
dried at too high a temperature. The crepe as it comes from the drier is 
slightly stick\', but if allowed to cool and re-rolled into blanket crepe, to a 
thickness of i inch, all signs of stickiness disappear. It should now be hung 
in the drying room, to allow the surface watei' to drain off, and is ready for 
packing in about four da>‘s. 

Packing and Weighing. — The inside of the packing chests should be 
planed smooth to prevent splinters getting into the rubber. It is best to 
linish packing one grade at a time, thus preventing mistakes in marking. 
The chests should be secured with hoop iron, and the grade, net weight and 
gross weights stencilled on the lid. 

GENERAL. 

All latex should be made into smoked sheet and not into first latex crepe, 
as there is a distinct loss of at least per cent, in making crepe. This is 
due to the amount of re-rolling necessary in the manufacture of crepe, and 
certain substances are washed away during the process. It has been stated 
that the above-mentioned method of making sheet is not practicable, as it is 
impossible to coagulate latex in such a large ciiiantity, but the writer has 
had an 800 gallon tank in use for the past years with great success. — 

Thk India Rubukk .Iournal. 

A MANUFACTURER ON THE PLANTATION 
RUBBER SITUATION. 

At the annual meeting of the Rubber Share and Finance Trust, Mr 
K. L. I. Blyth, in seconding the adoption of the report, made some state- 
ments in connection with plantation rubber that will be of interest. He 
prefaced his remarks by saying that possibly he could give shareholders a 
little information on the rubber industry from the manufacturer’s point of 
view which might be interesting. It was a fact that at the present time scientific 
manufacturers could use plantation rubber for 90 per cent, of their output, and 
there was no reason why, in a short time — with further experiment,, and 
possibly as the result of changes in the actual latex, which might occur when 
they got lubber from older trees, such as was the case with the rubber they 
received from South America — they should not supersede it to the extent of 
. Uxe had not helloed the vmnuhaeUwevs 

)n the chreciion rd pX'wi/it/pJJ J'uhhcr, Miniuhit iunm vve/e com- 

pelled to take an immense amount of trouble in the form of testing before 
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they could use plantation rubber. Never did they ^et two batches of rubber, 
even from the same plantation, which could be used without the most scientihc 
testing, both practical and chemical. In the case of hard line Para they 
could use 1,000 tons, gathered from anywhere so long as it was ‘‘ hard tine,” 
without changing their methods ; but for each batch of plantation rubber 
they had to cai*ry out tests at great expense and at considerable waste of time 
and loss of material. If the plantations would only agree to some recognised 
system of preparing their rubber, all that difficulty would disappear. There 
was not the slightest doubt that the small manufacturers were frightened to 
use plantation rubber, because they had not the scientihc staff, both practical 
and technical, needed to deal with the commodity. They were obliged to 
coniine themselves to ‘‘ hard hue,” because they knew the results, under a 
certain procedure, were always the same. South American rubber, whether 
it was old or new, gave the same result. The Chairman had told them that 
rubber could be stored. That was a fact. ThcN' could keep rubber, but tliey 
could not keep plantation rubber. They could keep line hard Para as long as 
they liked, but they could not keep plantation rubber, because it went mouldy, 
and was affected in various ways. Much of that arose from the inethorls 
of curing, but the fact remained that at the present time they could use 
plantation rubber for manufacturers to the extent of PO per cent., and there 
was no reason why, in -i short time, they should not be able to supplant South 
American rubber. It lay very much with the v'^lantadon companies them- 
selves. — IxDi.A Ri^bheh .Iocknal. 


THE TAPPING INTERVAL. 

N C. S. BOSANQUET. 

This subject has been so often discussed, and the experiments made in 
connection with it have differed so largely that 1 feel the results of experi- 
ments over rather more than a year may be of interest. Personally. I have no 
hesitation in saying that the alternate day system of tapping gives the best 
results in every way : — 

1. As regards yield. 

2. As regards cost price. 

2. Economizing bark removal. 

4. Lessening the number of tappers required. 

In making experiments planters arc apt to overlook the fact that a few 
months’ alteration in a tapping system does not constitute a fair experiment, 
and I have constantly heard the remark, “ Oh, w e tried the alternate-day for 
three months, but the results were so appalling that we knocked it off .” 
Obviously they would be appalling for the first few’ months, the trees 
having been made accustomed to every-day tapping take some time 
before yielding to the alternate day, but at the same time an increase in the 
yield per tree per tapping is an almost immediate result of alternate tapping. 
On one estate the best yield per tree on daily tapping was 4*21 grams, the 
second month of alternate-day tapping showed 5*77 grams, w hile in the corres- 
ponding month of the following year the yield per tree w^as 7*60 grams. That 
is to say in January, 1913, 3,992 lb. w^ere produced at a cost of 1,357 guilders 
on every day tapping, the following January show-ed 6,045 lb. costing 1,069 
guilders. The above “ costs” represent in each case tapping and manufacture 
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only, and the yields and costs per pound work out as follows : — 

1. Every-day tapping. — 3,992 lb. at 34 cents per Ih. from 16^142 trees 
at the rate of 2*33 lb. per tree per annum. 

2. Alternate day. — 6,045 lb. at 177 cents per lb. from 25,448 trees 
2'84 lb. per tree per annum. 

3. Alternate day. — 8,892 lb. at 12‘4 cents per lb. from 27,481 trees— 
3*87 lb. per tree per annum. 

It must further be noticed that in the alternate-day tapping new and 
younger trees to the number of 9,306, and then a further 2,033 are included 
in the tigures shown. As regards costs, there can, I think, be no question as 
to the cheaper method — alternate-day tapping can be calculated to rather 
more than halve the cost of tapping, while less assistants are needed on the 
estate, and a considerable saving is made in tools. On an estate in full bear- 
ing the decrease in the cost of line room reciuirecl, and conseciuent upkeep of 
lines is also considerable. 

With regard to bark saving. On an experiment carried out over one 
year, the bark on alternate-day tapping lasted just about five months longer 
than on ever\' day. The contention that the bark dries back on the cut in con- 
sequence of a longer tapping interval is certainly true, and alternate-day does 
not show half the bark used as against every-day tapping, but in every case I 
have found an enormous saving in bark removal. 

Finally, as regards labour an estate of 1,000 acres with coolies tapping 
300 trees and planted 100 trees per acre will require 330 tappers, and in these 
days of labour difiiculties, the reduction of 165 tappers is more than worthy 
of attention. I am encouraged to touch on the tapping interval, as I think I 
am correct in saying that daily tapping is practically universal in Java, while 
I know that many properties in the Straits still practise it. The following 
yield and cost price figures as a comparison between the two systems may be 
of interest : — 
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In February there were 1 1 days with no tapping owing to rain, and in 
December and March 10 days in each month. The results show that in the 
sixth month of the alternate-day tapping a larger crop was secured than in 
the best month of the every-day tapping. June and December the yield per 
tree more than doubled, and the cost per pound nearly halved. 1'aking 
months with an equivalent rainfall, October and May both had 1 1 days’ rain 
with 338 and 331 mm. respectively ; the results are practically the same as in 
June and December. 'Fhe above ligures are taken from a 94 acre clearing of 
seven-year-old rubber. — India Rcbukr Journal. 


SOME NOTES ON THE DIFFERENCE IN 
COSTS ON ITEMS OF RUBBER ESTATE 
EXPENDITURE IN THE F.M.S. AND CEYLON. 

H. K. RUTHERFORD. 

I hnd on nine estates in the F.M.S., comprising 13.464 cultivated acres, 
the labour force consists of 68 per cent, men, 21 per cent, women, and 11 
per cent, children, and that the number of labourers of all these classes is 
one to every 213 acres in cultivation. 

In Ceylon on eight estates, comprising 6,496 cultivated acres, the 
labour force is made up of S7 per cent, men, 34 per cent, women, and 9 per 
cent, children, and there is one labourer to 1*50 acres. The higher per- 
centage of women in Ceylon arises probably from the fact that women, 
being so largely employed on the tea estates, remain on tliese properties 
when converted into rubber estates, and also that the Tamil coolies in the 
F'.M.S. do not make that country their permanent home as they do in Ceylon, 
but return to their families in India after a few years’ work. 

It will be seen that while in Ceylon it rec|uires one cooly for 1*50 acres, 
in the F.M.S. the ratio is 1 to 2*13 acres. This is accounted for by the fad 
that while in the F.M.S. maniirial operations are carried out to a very 
limited extent and conlincd to liming the ground, intensive manuring is a 
necessity in Ceylon, and it reciiiires a greater labour force accordingly per 
acre. 

EUROPEAN SUPERVISION. 

Estates generally speaking are much larger in the F.M.S. than in 
Ceylon. Of the estates for which 1 have tigures the average cultivated 
acreage of the former is 1,500 acres, as against 580 acres in Ceylon. In the 
former there is one European to 348 acres, while in the latter one to 385 
acres. This does not show so much difference as one would expect. The 
estates in the F.M.S. are generally very flat, and more easily traversed than 
those in Ceylon, which are broken up and hilly, and therefore the latter 
might naturally on that account require more supervision when to the work 
is added the manurial operations, for which, of course, supervision is 
necessary. The yield of rubber, however, is heavier on F'.M.S. estates, and 
this again should entail more supervision. It has also to be taken into 
consideration that on every estate in the F'.M.S. there are always one or two 
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assistants on leave, and these are taken into account in the above calcula- 
tions, which reduces the acreaj^e supervised per man. On balance, however, 
it would appear that the two countries are about equal in the European 
staff re(]uired to work the estates. Complaints are often made of the 
expensive nature of European supervision in the F.M.vS. as compared with 
Ceylon. I lind that when fees to visitin^j a^^ents and salaries and allowances 
to superintendent and assistants are taken together, the result is that the cost 
in the F.M.S. is 25. 6^/. per cultivated acre per annum in excess of Ceylon. 
When the higher cost of living, and the feverish character of the country 
is taken into considei ation, this increjise does not seem unreasonable. 

MEDICAL CHARGES. 

In this item of expenditure, we see at once that the F.M.S. is at a distinct 
disadvantage as regards the health of its labour force as compared with 
Ceylon, for it costs 75. per acre per annum to provide for medical wants of 
the coolies, against 5s. (ui. per acre in Ceylon, and tliis latter includes an 
export tax for medical aid. Doubtless in time when the remedial measures 
now being taken in hand to prevent malaria are perfected, the cost will be 
considerably reduced. 

RECRUITING OF LABOUR. 

As is well known, the systems adopted in the two countries for supply- 
ing estates with labour are entirely different. In Ceylon this is effected by 
advancing the Canganies (headmen) monies to supply the labour force 
required, such advances being recoverable from the coolies’ earnings. As 
matters stand at present in Ceylon, the average indebtedness of the cooly 
may be taken at Rs. 70. If we assume that only Rs. 20 of that amount will 
ever be recovered there is a loss of Rs. 50 per head, which spread over live 
years, or at one cooly to li acres, equals Rs. 6‘66 per acre per annum, In 
the F.M.S. the Government controls the immigration of labour, and charges 
the estates their proportion of costs, but in addition the estate pays for 
sending headmen to India and for quarantine and other outlays, 'fhese 
charges, on the estates whose figures I have, amount to Rs. 5*60 per cultivated 
acre per annum, say 135. against Ceylon’s 85. \QJ. In very many instances 
Ceylon’s annual outlay wouKl not amount to anything approaching 85. 10 . 
per acre, as coolies remain much longer than five years. 

WEEDING. 

In Ceylon this averages 135 . 3(/. per acre per annum, and in the F.M.S. 
it is 145 . 9ii. 

REMOVING PESTS AND DISEASES. 

While in Ceylon the co.st is only Is. 4^/. per acre ; on the other hand, 
owing to fomes and white ants the cost of this item averages 4.s. per acre in 
the F.M.S. 

UPKEEP OF ROADS AND DRAINS. 

There is practically little difference in this item, the cost in both cases 
being about 35. 3d. per acre per annum. 

Quit Rent varies in the F.M.S. from 6s. to 9s. per acre per annuin 
according to the terms on which the land was acquired from Government. 
In Ceylon the lands are freehold, and the interest on the purchase price 
would range from to Is. per acre. 
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DRAINAGE AND WATER SUPPLY SCHEMES. 

In some districts in the F.M.S. these works have been carried out by 
Government, and an annual avssessment made on the estates bcnelitcd l)y 
these measures. In Ceylon, on the other hand, nowhere are drainaj^e works 
required, and as a rule estates arc naturally well supplied with water, and 
any works necessary are carried out at the sole expense ot the estate. 

Suinfry Expense's such as stationery, tire insurances, cattle, and contin- 
i^encies are common to both in the matter of expenditure, and need not here 
be compared. 

I find that salaries, allowances, medical, recruitiii}^ and contingencies 
which are classed as a rule under the head ot “ general char^jes in the 
F'.M.S., amount to 64s. M. per acre, as compared with 47s. f)il. in Ceylon, 
and that in the matter of cultivation, which includes weeclinj^, upkeep of 
roads and drains, diseases and pests, tools and sundry items, the cost ecpials 
23s. per acre in the F.M.S. and 20.s‘. in Ceylon, but if we add to this the cost 
of manuring at the rate of 9s. per acre in the F.M.S. and 35.s in Ceylon, we 
have the relative costs of cultivation brought to S.Ss per acre for Ce\ Ion, as 
compared with 32s. in the F.M.S. 

In the F.M.S. the export tax on rubber, when at 2s. per lb., and at a 
yield of 300 lb. per acre, is etiuivalent to a tax of ISs. pei acre. In Ceylon 
the export tax in a like yield would amount to 3s. per acre, but this has been 
already included under the head of “ medical charges ” mentioned abo^ e. 

1 do not intend here to deal with the cost of harvesting, curing, and 
shipping the rubber, but may do so at some other time, and then show the 
total cost per lb. of producing the rubber in both countries delivered in 
London. — I xdi.a KrimFU Joim^nai.. 


SYNTHETIC RUBBER. 


The remarks of Sir William Crooks a short while ago in his presi- 
dential address, delivered before the Society of Chemical Industry, show 
that this eminent authority recognises the value of the scientihe work done 
in this line. Dr. Crooks said in part : “ Kecent work on the synthesis of 

rubber has attracted much attention and notable advances have been made. 
As long ago as 1882 'I'ildex noticed that isoprene was converted into 
rubber by certain chemical reagents ; ten years later he showed that this 
product was capable of vulcanization. Subsequent work led to the recogni- 
tion of the fact that most substances containing a conjugated double linkage 
tend to polymerize, the polymers ranging from stick substances through 
welLdelined rubbers to hard resins. Polymerization may be spontaneous or it 
may he brought about by reagents, acids or alkalies, by heat or by sunlight.” 

In 1908, C. Harru*:s and F. W. Matthews simultaneously discovered 
that metallic sodium is an excellent reagent for the polymerization of 
isoprene. The action is practically quantitative and not affected by impuri- 
ties. Moreover, it takes place in the cold or by only moderate heating. 

Professor Harries showed that a superior product could be obtained 
by the polymerization of butadiene. Research showed that isoamyl -alcohol 
obtained from fusel oil was a most suitable material to work on. By means 
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of dry hydrochloric acid Ras it was converted into chloride, then chlorinated 
to give the double chloride, from which the hydrochloride acid was 
eliminated by passing over hot soda lime. The isoprene «o formed was 
then sealed up with 3 per cent, thin sodium wire and heated for several 
days to 60 degrees. The dark brown product thus formed was treated with 
acetone to precipitate the rubber. To obtain the fusel oil Fernbach has 
worked out a new process of fermentation starting with starch. 

Holt has recently made some valuable discoveries relating to the manu- 
facture of isoprene from the pentanes found in petroleum oil, and the pre- 
paration of butadiene from benzine or phenol, tetra hydro-benzine being 
formed as an intermediate product. He has also observed that w^hen 
isoprene is treated with sodium in an atmosphere of carbonic acid gas it 
gives quite different products from those obtained by the same action in air. 
Recent work shows that all synthetic caoutchoucs differ chemically from 
the natural rubber. Physically they are only equal to medium grade 
natural rubbers. — India Ruhhkr World. 


COFFEE AT PERADENIYA. 


The young plants of Rohusta coffee planted out next the parent plot, 
have developed both the leaf disease (Hemcleia vaslalrix) and the scale 
(Coccus viridis) both of which are present to a slight extent on the parent 
bushes which do not seem to be very much affected in general appearance. 
These young plants have no established shade- 

Some year-old Rohusta stumps raised from the .same seed, were planted 
out in June under dense, established shade of Leuaena ^hmea, next a plot of 
Liberian coffee suffering heavilv from both pests and there is no sign of the 
Robnsta plants having been affected from them. — E. S. P. ProokeSvS Rki>ort. 


CASHEW NUTS. 

COMMUNICATION FROM A PARIS FIRM. 

We generally pay for these kernels about 40.s per cwt. nett weight, 
cases free, goods put up in 2 cwt. cases. This refers to the slightly roasted 
kernels in order to free them from their hard shell and only the fine thin 
brown husk adhering to the kernels. We buy annually about 100 tons, and 
would l>e extremely pleased if you would kindly put us in contact with one 
or .several serious firms in whose shipments we mayhave entire faith, as we 
are disposed to order this staff, payment against shipping documents. 
Please note that the above-named price is to be understood c.i.f. Havre, 
shipment by steamer not touching a European port before coming to France 
in order to permit us to enter the goods without special duty obtained from 
all Colonial goods imported into France via any European country.^’-— 

Trintdad and Tobago Bulletin (MARCH-ApRiLk 
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CACAO CULTIVATION. 


DISCUSSION AT THE THIRD 
INTERNATIONAL CONGRESS OF TROPICAL 

AGRICULTURE. 


The afternoon ( of Friday June 26th ) discussion on cacao established the 
fact more plainly than ever of how widely diverse are the views of the 
leading authorities as to wh\‘ and how cacao beans are fermented and which 
is the best way for the work to be done. M. Pkrkot was present and 
discussed his systeiiL whilst Messrs. Booth and Knapp, of Messrs. Cadhcrv 
Bros., Ltd., told us about the ciualities in cacao that the manufacturers 
desire, and Mr. Davies, tlie Chemist, we believe, attached to the work.*; of 
Messrs. Rowntree & Co., Ltd. (York), disagreed with M. Pkrrot and the 
authors who contributed the essays published in our book, “Tlie Fermenta- 
tion of Cacao.'" M. Pkrrot spoke at some, length on the subject, but we 
must own that, witli all our willingness to do so, we arc unable to reconcile 
the different opinions advanced by the various authorities. It is the old 
trouble, noted in our book on p. xxii of the preface, and now M. Pkrhot’s 
ideas are again different to all the others. Mr. Booth, who read the paper 
by himself, and Mr. Knapp, warned planters against seeking to drv their 
cacao too rapidly. We are glad of this, for, as Dr. S.vck said ( p. x.Kiii of 
preface in our book), " F^xperiments at the same time made it (.juite clear wh\- 
the old method, by which the drying was done slowh , x ielded a product 
which far surpas.scd in cpiality the cacao that was rapidly dried, for with a 
slow process of drying the reactions will continue for some considerable time. 
With rapid drying the>' will speedily cease.” There is no doubt, therefore, 
that too much attention cannot be paid by engineers who design and make 
the machines, and planters who use them, to these warnings. 

Further comment is not necessary now. Had there been time we would 
have taken part in the discussion re “hue” and “ordinary” grades. “I 
know if I were a planter,” said Mr. Davies, in no hesitating tone, “I would 
not ferment my cacao”; but at the same time care, even with the commonest 
cacao, must be taken to send the beans to market quite sound and free from 
mould externally and internally, the latter especially. Bahia this year, owing 
to the floods, etc., has suffered severely through the percentage of unsound 
cacao it had to export, so that although better prepared than is common to 
fair West African, it is, at present, not sought after. It is true that some of 
the low quality, “cheesy” Jamaican, that we see now and then sells low, but 
we wonder sometimes whether, when the weather is hopelessly bad, it would 
not pay the Bahia planters better to ship unferniented cacao, as then the 
beans internally are less liable to become mouldy, and although such cacao 
would sell low compared w'ith superior, it might still realise better net pro- 
ceeds than much of what has been exported from Bahia this year, or is still 
held up country waiting for buyers. 
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M. Leplak Director-General of Agriculture, Colonial Office, Brussels, 
speakiiii^ on the paper by Mr. Claessens, also of the Beli^’ian Colonial Office, 
entitled "Notes on Cacao Cultivation in the Mayumbe District, Bel^an Congo, 
told us that the rainfall in that district was very unevenly distributed through- 
out the year, there being a long period without any rain at all. Although 
the trees gave an average yield of 2| lb. a tree, these spells of drought caused 
them to die off in about fourteen years, so that the planters were always 
having to put in new trees and plant up fresh areas. "The only remedy, it 
seems to me," concluded M. Lkplae, is to adopt some form of irrigation. 
Can this lie clone? Has any one. any experience of cacao planting under 
irrigation, and with what results?” To this a planter, a Mr. Maxwell, we 
unclerstoocl, told us during the discussion that in one district in Colombia 
( South America) irrigation had to he resorte I to and gave satisfactory results. 
Unfortunately, when the meeting broke up, we were unable to obtain further 
particulars from Mr. Maxwej.l. but hope to do so later on. The fact remained, 
however, that cacao in at least one district had to be irrigated, Jmd was being 
produced at a proht under irrigation ; and discussing the matter afterwards 
with M. Leplae, he told us that in the Colombian case the land was flooded 
every fortnight or so, when, the soil being of a somewhat sandy nature, the 
excess of moisture soon drained off and passed through the ground. In 
Venezuela also, our esteemed Belgian Colleague told us, irrigation was in 
force, in one case down a hill, when he believed small gullies were cut to 
guide the water, but that seemed doubtful. Sent broadcast over the land at 
the side (ff a hill a serious erosion of soil would ensue, but as it is important, 
both on the flat as well as on the hill land, to direct the water to the roots 
we would certainly recommend, where the ground is hilly or even sloping, 
that the land some 4 feet round the lower side of the tree should be loosened 
and banked up to catcli and check the moisture and Iioles perhaps jnade on 
the upper side of the slopes to conduct the water down to the roots. — 

Tropical Life. 


THE EXPERIMENT STATION, PERADENIYA. 

In September when the Station was looking its very best, a large 
party of Agricultural Instructors was personally conducted round by the 
Director, the Secretary of the Ceylon Agricultural Society, and the Manager, 
and all the cultivation explained to them. On the following day between 
40 and 50 Kandyan Village Headmen headed by their Ratenuihatma>’as were 
conducted round h\' the Manager. They all expressed the gi eatest interest, 
especially in the Dura and the Hour made from it, and were most anxious to 
secure seed. 

On the next da\ , a large party of students from Trinity College were 
likewise conducted round. 

The Maharajah and Maharanee of Kapurthala were personally shown all 
over the Station and expressed the greatest interest. 

Professor Armstrong, F.R.S., also made several visits and collected 
many plants and seeds. — P rogress Report. 
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COCONUTS. 

— 

COCONUTS AT MAHAILUPPALAMA, 

CEYLON 


The eij^hth picking of 1914 was made on September 9th. The number 
of nuts collected was 1964 from 353 trees. This j^ives a total of 1 1,348 nuts 
for the pickini^js of 1914, to date, from an area of 23 [> acres, composed of 
17 acres of 6 year old and 60 acres of 7 year old trees ( No. of trees per acre 
beini^ 70 ). 

In the cultivated area ( 6 year old trees ) consistin)^ of 1,224 trees, 315 
trees j^ave 1,815 nuts, an averaj^e of 575 nuts per tree. 

In the uncultivated area ( 7 year old trees ) consistinj^ of 449 trees. 38 
trees j^ave 149 uuts, an average of 4 nnts per tree. 

With re^^ard to copra production, the following iij^ures have been 


obtained : — 





Picking. 

Break, 

Rejections. 

Copni lb 

Nuts per cand\', 



Combined 1 

d us. 

( 560 lb ). 

June 

2781 

1 

Rat eaten 

i 390 

1109 

July 

2364 

36 0 

1016 

1 303 



Plot A. 



June 

2522 

1 

1 294 

1080 

July 

2193 

0 

936 

1312 



Plot H. 



June 

259 

1 

96 

1499 

July 

171 

1 

80 

1183 


— PkOGKKSS RkPOKT, i\l.\H.\-l lupiwl.am.x. 


COCONUT CAKE. 

Coconut cake is made from the lieshy portion of the coconut after the 
oil has been extracted. It is not largely used for feeding in this country but 
is in considerable reciuest on the Continent. 

An average .sample of coconut cake may contain 22 per c:ent. of 
albuminoids and 10 per cent, of oil; it is thus not so rich in tlesh-forming 
substances as linseed cake, but in other respects is not di.ssimilar to that 
feeding stuff. On the Continent coconut cake is favoured as a food for dairy 
stock. It is fed in quantities of from 3 to 4 lb. a da\‘, «ind is said to be 
eaten readily. Reliable data as to its uses for stock feeding in this country 
are lacking. Theoretically it should be about ecjual to linseed cake, and 
farmers would he well advised to give it a tri;il if it can be purcha.sed, as it is 
not unlikely that it may be, at three-fourths of the price of linseed cake, — 

JOURN.AL OF THE BOARD OF AGRICULTURE. 
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A COMPARISON OF COCONUT CAKE. WHEAT 
BRAN AND LINSEED CAKE FOR CATTLE 

FEEDING. 


The supply of bnin, it is slated, has enonnousK' increased in this country 
in recent years, ovvinj^ to the j^reat development of the British millinjj industry ; 
and its proper utilisation is at present a question of considerable economic 
importance to agriculturists. Beyond a somewhat limited use in the feeding of 
dairy cows, and tlie employment of an even smaller amount in the case of 
othei‘ classes of farm stock, bran has hitherto received little attention from the 
stock feeders in this country. In composition bran is more like cats than any 
other reedin^.i stuff. To make up for its low nutritive value, as compared with 
linseed cake and coconut cake, a slij^htly larj^er quantity was allowed in thCvse 
experiments. The bran used was what is known as medium bran. The supply 
of coconut cake is j^radualh increasinfj, and analysis indicates that it is a rich 
feediuf^ stuff contaiuinj^ about 10 per cent, oil, 22 per cent, albuminoids and 36 
per cent, carbohydrates. 

Forty-two two-year old Irish-bred bullocks were divided as equally as 
possible into six lots each of seven cattle, two lots bein>^f fed on each foodstuff. 
The basal ration was 4 lb. cotton cake, 90 lb. swedes and 12 lb. oat straw ; and, 
after a preliminary period, the tiuantities of the foods under trial fed were 4 lb. 
per head per day of each, the cjuantity of bran beinj^ increased to 5 lb. at the 
end of the second month and to 6 lb. at the end of the third. The bran was 
fed dry, and the cattle ate it readily out of their ordinary I rou^.ihs without waste. 
The coconut cake was steeped in twice its weij^ht of water, but it is stated that 
the utility of this measure was doubtful seeinj.^ that the animals received plenty 
of swedes. 

The increases in live weight were determined after the experiment had 
proceeded for four months, as some of the animals were then fat. The average 
increase in live w^eight per head per day was from linseed cake2‘25 lb. ; from 
coconut cake 191 lb.; and from bran 2 02 lb. In reckoning the cost of the 
increase these foods were taken at their actual cost less the estimated value 
of their manurial residue ; this gave a net food value for linseed cake of 
£8 135 . 9t/., coconut cake £6 155. and bran £5 I 5 . 3ff. per ton. The cost 
of feeding per cvvt. live weight increase w’as : — linseed cake 445. 4|(/., coconut 
cake 485. 5^/., and bran 44s. lit/. 

Twenty-seven of the cattle, representing equally each kind of feeding, 
were marketed for comparison ; the average prices realised per cwt. were : — 
linseed cake lot 425. 8^/., coconut cake lot 425. 10^/., and bran lot 43s. id. 
These prices were not, however, made a basis for comparison, the live weight 
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in all cases beini^ reckoned at 41s. per cwt., with the followinjj linancial 
results : — 



Linseed 

Cake 

Coconut 

Cake 

1 Bran. 


c. 

q. 

lb. 

c. 

q. 

lb. 

1 

1 c. 

q- 

lb. 

Weight at start — 14 store bullocks 

126 

2 

26 

129 

1 

11 

'l28 

2 


Weight at hnish — 14 fat bullocks 

158 

1 

3 

156 

0 


156 

3 

10 

'i'otal increase 

31 

2 

5 

26 

2 

19 

28 

1 

8 


£. 

s. 

d. 

£. 

s. 

d. 

i £. 

s. 

d. 

Net cost of food consumed 

70 

0 

0 

6-1 

11 

6 

: 62 

10 

2 

Value at start at 34.s. per cwt. 

215 

8 

10 

219 

17 

10 

|218 

9 

7 

Value at finish at 41s. per cwt. 

324 

9 

4 

319 

16 

9 

;321 

7 

0 

Difference gross proiit 

(hiin ( + ) or loss ( — ) compared with 

39 

0 

6 

35 

7 

5 

140 

7 

3 

linseed cake fed cattle ... 


— 


—3 

13 

1 

|b] 

6 

9 


These lij^ures indicate that the outlay on bran broujiht £1 6s. 9^/. more 
profit, and on coconut cake A'3 13.s. !</. le.ss proHt than the outlay on linseed 
cake, rhe experiment shows that when linseed cake costs £10 11s. 3t/. per 
ton, coconut cake and bran are worth respectively £7 l.s. .SJ. and £6 16.s. 10^/., 
whereas the prices actually paid lor these two foods were respectively £8 7s, (ni. 
and £6 8s. 9(/. 'I'he feeder could therefore, have afforded to pay 85. h/. 
more ]U*r ton for his bran and yet have made the same proHt as from linseed 
cake. 

Reports as to the (luality of the beef were obtained from purchasers, who 
in most cases not only killed the animals but cut up the beef and retailed it from 
their shops, 'fhese reports testilied to the lu44h quality ol the beef, no distinc- 
tions bein^ made. The cattle fed on linseed cake yielded 58*55 per cent, of the 
live weij^ht as dres.sed carcass, those on coconut cake 58’ 67 and those on bran 
60 per cent. — Jocknal of tuk IkiAKi) of AoKicur/rcRF. 


SORGHUM. 

Most W(n k in the W’ay of selection is in pro^^rcss at Ma^^ari where the object 
in view is not only to |»et a heavier yieldinji strain but also, if possible, to j^et 
that on a plant with a dull f^rey midrib along the leaf. It is found that there 
are two well marked lines, one in which the midrib of the leaf is dead white 
colour, is pithy and does not make succulent fodder, the other in which the 
midrib is a dull grey, is a sweeter plant and gives better fodder. The results 
are not complete yet and some of the seed selected had obviou.sly been cross- 
fertilised because in one case at least the resulting plants split up on true 
Mendelian lines. At Koilpatti and Coimbatore, Periya manjal cholam sowm 
thickly formed an excellent fodder crop. At Coimbatore the land had been 
carefully cultivated and in spite of the dry weather an average yield of 
670 lb. per acre was obtained from the dry land. Seed for trial in subsequent 
year? was selected from some of the plants which had most obviously resisted 
the drought best.—MAORAs Agricultural Department Report. 
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RICE. 

— 

THE PADDY INDUSTRY IN CEYLON. 


Mk. a. W. Bkvkn’s paper on the extension of Paddy Cultivation read at 
the Meetinj.^ of the Ceylon A^^riciilturaJ Society on November 24th last which 
we reproduce below, ^ave rise to a discussion which illustrated the divergent 
views of the speakers, all of whom must be considered as authorities on the 
subject, and the complexity of the subject itself. Coniininji ourselves for the 
moment to the title of the paper, paddy cultivation can only be extended by 
enlar^inj.^ the area under crop. There are extensive tracts of land available 
under restored tanks ; probably 40,000 acres of irri^^able land in tlie North- 
Central Province alone. The immediate problem is how to ^^et these unoccupied 
lands utilised; to ascertain the obstacles in the way and devise means for 
removing them. 

As to whether paddy jirowinj^ is or is not a remunerative crop depends 
upon the interpretation we place upon the word remuneration. I'o the cm* 
ployer of labour an uniemunerative crop means one which does not return 
by its sale in the market sufficient money to cover the cost of production with 
a margin over to permit of resonable interest, on capital. To the peasant 
cultivator it means that he could get better return for his labour by selling it 
in the labour market or by cultivating some other crop, which would depend 
upon the rate of wages and the market price of other crops besides paddy. 
It also depends upon the terms upon which he can borrow his seed paddy 
and hire his buffaloes. In many cases he is weighted down with a load of 
debt the removal of which is for him in reality the urgent business. 

Hut as we remarked on a previous occasion, the industry is not to be 
viewed from the purely utilitarian standpoint. His paddy lields are to the 
cultivator in Ceylon what the vineyards are to the |>easantry of Southern 
Europe; a link with the past perpetuating ancient tradition and custom on 
which the social life of the people is largely nourished; worth more to the 
country than can be expressed by bakance sheets. 

Coming to the purely agricultural side of the question it is well known 
not only in Ceylon but in paddy land throughout the world that a larger crop 
CcUi be raised by transplanting than direct from seed. But transplanting is 
laborious and expensive and there must always be localities where circum- 
stances such as thinness of population or low-priced land would make 
transplanting unprofitable. It has also been shown that seeding is too heavy 
in Ceylon. In the Annual Report of the Departmtmt of Agriculture for 1912-13 
there is an account of experiments at Maha-ihippalama to ascertain to what 
extent heavy seeding is practiced in Ceylon. In one experiment with a 4 
months paddy 43.1 bushels (per acre) were obtained from a seeding of | bushel 
as against 37i bushels from 1 bushel; with a 3 months paddy 37 bushels 
fr om i a bushel, compared with 38 fr om a sowing of 2^. Two bushels per 
acre is the usual sowing in Ceylon, one at lea.st of these could be saved, the 
equivalent for the whole island of the product of about 50,000 acres of land. 
This is an instance in which local influence exercised by members of 
the Society throughout the country could do an immense amount of good. 
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THE EXTENSION OF PADDY CULTIVATION. 

A. W. BEVEN. 

Paper read at the incelinil of the Ceylon Agricultural Sociclw 
November 24lh, 1914. 

This is u subject of the utmost importance both to the indi)^eijous 
population and to the European colonist. 

It has been noticed, with mucli concern, by Planters in the lower 
districts, that larj^e areas oi paddy land, in the neighbourhood of Rubber 
Elstates especially, have t^one out of cultivation in recent years, and the 
subject was brouj^ht before the Committee of A^^ricultnral Experiments by a 
late Chairman of the Planters’ Association. — M r. F. 11. Layard. 

The reason for the contraction of the area under Paddy is well known to 
those actiuaintcd with its cultivation. Paddy cultivation is the lea^* re- 
munerative of all occupations. The “jt^oiya” eni^at^es in it, for sentimental 
reasons and because, in manv instances, he cannot cultivate any other product 
on the marshy lields. A very .ureat boast of the “jLioiya” is, that he eats the 
rice raised by him. If eiujuiry be made in the villages of the status of a 
would-be bridet^room, the boast of the father and mother of tlic l^ride 
i.s — that he does not eat imported rice. That is his j^reatest (lualilicalion. 
It may then be asked why people abandon a national occupation of which 
they are justly proud ? It is becausi.* work on rubber estates ^i\es whole 
families constant employment and remunerative wa^^^es. In passin.Li, 1 may 
remark that villa):fers work on coconut e.stales only when they are not cn^^ajL;■ed 
on their paddydields. 

The problem for the Department of Agriculture and the A,v$ricultural 
Society to solve is — how* to make the cultivation of padch more remunerative 
and more aiiraclive f Nolhinj^ appeals to the “ ^oiya ” better than object 
lessons. I do not say that the Aj^ricultural Society is idle in this respect and 
is doinj4 nothin^^. School Gardens have been established all over the Island 
and their number is increasin^f, but these fjardens are chieily lor the 
cultivation of fruits and vej^etables. 

I suj^^ested before now that experimental paddv cultivation should l)e 
carried on in connection with every villaj^e school in the Island, wherever 
practicable. Mr. Lyxk, the worthy and hij^hly respected Director of 
Ajiriculture in a letter to me dated the 9th of January, 1914, wrote : — “I am 
sorry you were not able to come to our meetinj:^ yesterday, when we decided 
upon establishing demonstration idots to carry out suggestions made by you 
and others for the improvement of the cultivation of paddy. We had a very 
successful meeting and Professor Dunstax was there.” 1 make this 
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quotation to show that I have been doing my little best at the meetings of the 
Agricultural Experiments Committee to awaken an interest in the extension 
of paddy cultivation. What can be done at those meetings with a few 
members cannot be compared to what can be done at a meeting like this, 
under the presidency of so sympathetic a Ruler as His Excellency has 
amply demonstrated he is. One appeals here to an audience many hundred 
fold larger than is assembled here to-day. 

1 am very interested in this question, and I appeal with all the earnest- 
ness at my command, to His Excellency and to the Department and Society 
of Agriculture, to do all in their power to extend the cultivation of paddy, 
by increasing many thousand-fold the experimental plots for the cultivation 
of paddy. At present the material at the disposal of the Department of 
Agriculture is sadly inadequate. True, a few lads have been sent to Poona 
to study Agriculture, but what are they among so many places that reciuire 
their services ? Rome was not built in a day, and the work of cultivating 
paddy on improved lines cannot be accomplished in a day ; but it can be 
done very much faster than at the present time. 

All village schoolmasters will have to pass in elementary agriculture and 
to go through a course of practical agriculture in schools which will have to 
be established, not only in the Capitals of every Province, but also in every 
seat of an Asst. Government Agency. The teachers should be taught in 
these schools how to prepare paddy fields and seed-beds, to select seed paddy, 
to transplant and all the other operations of improved paddy cultivation. 
The Co-operative Societies can step in and afford not only monetary help 
but will have to distribute selected seed paddy, hire out improved ploughs 
and sell suitable manure mixtures. With improved methods of cultivation, 
the yield of paddy cannot but increase and will wean “goiyas’^ from new 
pursuits and will gradually draw them back to their ancestral and highly 
respectable national calling. 

It will be presumptuous on my part to state what the improved methods 
of cultivation should be, to so highly qualified gentlemen as compose the 
Department of Agriculture. Asa practical layman I may be permitted to 
throw out a suggestion. Without going farther afield than along our lines of 
Railway, travellers will notice large tracts of paddy fields lying fallow, as they 
depend on rainfall for their inigation. The principles of Dry Farming can 
be demonstrated on these fields and they can grow on them other products 
than paddy — by preference leguminous crops. It will be Dry Farming in a 
modified form, for in no place in the Island is it absolutely rainless, and rain 
will fall between sowing time and harvest. 

I have referred so far only to the populated regions of the Island, but 
there are vast tracts which are lying waste for want of population. Some of 
these places are arid and some am be irrigated by the vast tanks restored by 
Government at immense cost. These tanks yield very little returns to Gov- 
ernment. The paternal encouragement of the Government is wanted to 
populate these wastes and to bring them under the axe and mamotic of the 
cultivator. 

First as to the arid regions. Here, Dry Farming in a modified form will 
have to be practised, for, as I stated before, no part of the Island is absolutely 
rainless. Dry Farming as an agricultural operation has the active ^ymlilithy 



December, 1914.] 


423 


of Mr. Lyne, the Director of A^4ricultllre. In the letter to me, of the 9th 
January last, from which I quoted before, he wrote : — “ At the International 
Congress of Tropical Agriculture to he held in London in June and July next, 
I hope to be able to read a Paper on the subject of Dry Farming in the 
Tropics, which is arousing considerable interest in other countries besides 
Ceylon. But 1 hope Ceylon will be able to lead the way in the matter of 
practical experiment.” There is much encouragement in the preceding to 
those who, like myself, wish to iind Dry Farming emerge from the stale of an 
experiment to a recognised practice. In the Chilaw district, a prominent 
resident owns about 50 acres of paddy land which is lying fallow and useless 
owing to want of irrigation facilities. In a letter to me, he said he was pre- 
pared to place these fields at the disposal of the Agricultural Society for the 
purposes of experiment. Advantage can be taken of this offer, and the possi- 
bilities of Dry Farming can be brought home to hundreds in the neighbour- 
hood who have lands similarly situated. 

In the desert wastes where there is no population, a paternal Go' crn- 
ment will have to step in and populate them. 1 was discussing this subject 
once in a railway carriage with the most prominent Sinhalese gentleman in 
Ceylon. He was of opinion that the planting of colonies of villagers in the 
uninhabited wastes ol the Island can be successfully carried out only under 
the patronage of the Government. Land, on easy terms of payment, should be 
given to landless villagers of good repute, recommended by chief headmen. 
Recoveries of purchase moneys should be made in easy instalments, only after 
the lands begin to yield returns. Till then, the settlers should receive help 
for their requirements. A Protector of Settlers should be appointed, who 
must be an Agriculturist and can direct agricultural operations. One of his 
duties should be to disburse the help the settlers should receive and debit it 
against each individual or family. A Field Hospital will have to be estab- 
lished, where the ailments of the settlers will have to be attended to. A 
market will have to be found for the surplus produce of the settlers. This is 
a crude scheme which w’as discussed during a railway journey and which will 
have to be elaborated. 1 commend it to the sympathetic consideration of the 
Government. 

The European Colonist has a great interest in the extension of paddy 
cultivation, as he is materially affected by its restriction. In every annual 
report of Planting Companies, one reads of large losses on rice sustained by 
them and which seriously affects dividends. What the aggregate of these 
losses are, I am unable to slate. 1'hc Secretary of the Planters’ Association, 
to whom I applied for information, very courteously wrote to me : — “ From 
enquiries I instituted it was estimated that the loss on rice incurred hy estates 
amounted to 48 cents per acre in 1911 ; Rs. 1*75 per acre in 1912 and Rs. 3*17 
per acre in 1913. The acreage under cultivation on European managed estates 
for these three years are 190,494 ; 192,721 ; and 190,158 acres respectively. 
The loss on rice in 1911 will have been Rs. 92,437*12 ; in 1912 Rs. 337,261*75 
and in 1913 Rs. 632,800*86."^ 


Mr. Bkvkn writing to the Observer on November 25th states that the total loss on 
all European-managed estates 'in 1913 vi’ould be Rs. 1,902,000 according to figures 
subsequently furnished him. 
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I am indebted to the compilers of the Ceylon Directory, familiarly known 
as the Ceylon Enquire Within upon Everything,^’ for some figures cour- 
teously placed at my disposal. The estimated area under Paddy in 1913 
was 671,711 acres and the estimated yield 9,622,320 bushels, or about IS 
bushels per acre. With due deference, I think that this estimate of yield is 
high for the whole Island. There are districts where the yield is higher than 
15 bushels per acre, but in the majoritv of fields the yield is much less, 
though it works out at 7^ fold only. With seed selection, proper preparation 
of land, suitable manures and transplanting, the average yield per acre can, 
at a very moderate calculation, be increased to 25 bushels per acre, or to 
16,792,775 bushels per annum. That this is not an impossibility is borne 
testimony to by Mr. Pktch in his admirable leading article in the Tropical 
Agriculturist for July last : — “ In Java, a variety which yields 2i tons of rice 
per acre has already been raised in the Experiment Station at Buitenzorg. 
That Ceylon rices will lend themselves to improvement by this method (selec- 
tion of seed) is evident from the fact that the best variety now under cultiva- 
tion in British Guiana was obtained by selection from a Ceylon consignment.” 

The increased yield I suggested as possible was with the present area 
under cultivation. If, as I suggest, the area be increased, will I be considered 
an optimist if 1 suggest, that in the near future the annual yield will reach 
20 million bushels per annum ? To reach this goal, the number of Agricultural 
Instructors will have to be very largely increased and the Co-operative 
Societies will have to very actively help the “ goiya.” With an increased 
local production of paddy, the indigenous population will become less and 
less dependent on imported rice, and the rice at the disposal of the planting 
comnumity will be obtained cheaper than now. 

When discussing the subject of the extension of paddy cultivation with a 
leading up-country Planter and Visiting Agent, he told me that during the 
regime of the late Sir William Gregory— when there was great activity in 
the restoration of the ancient tanks in the North-Central Province — the late 
lamented Sir Graeme Elphinstone, whose name is yet remembered with 
affection in the Island, asked the Government for the grant of large tracts 
of land under the tanks on special terms, to settle old kanganies on. Those 
were the days when King Coffee reigned supreme. After crop, most of 
the coolies were paid off and went to the Coast and returned about August, 
in time for crop, which commenced in September. The idea was, instead of 
paying off coolies, to send them to the tank region to cultivate paddy and to 
recall them at crop time. If this idea came to fruition, two large problems 
which now vex the Planting Community would have been solved — loss on 
rice and shortage of labour. The Island would have had a large locally* 
resident labour force who would also have been large producers of Rice* 

■ Unfortunately, the planters could not accept the terms proposed by the 
Government, and an excellent scheme fell through, and the Government and 
Planting Community are the poorer for it. I believe that at the present 
time the Planters’ Association is elaborating a Scheme somewhat similar to 
yvhat I have sketched. It is to be hoped that it will meet with greater 
practical sympath> than the previous one* 
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COTTON. 

--f-. 

A NEW SYSTEM OF COTTON CULTURE^ 

O. F. COOK, DEPARTMENT OF AGRICULTURE, U. S. A. 

The way to secure an early short-season crop of cotton is to thin the 
plants later and leave them closer toi.5ether in the rows than is now customary. 
Neither of these policies is advisable if used alone, but they j^ive areal advan- 
tage when properly combined. Keeping the plants closer toj^ether durini^ the 
early stages of growth restricts the formation of vegetative branches and in- 
duces an earlier development of fruiting branches. The new system is based 
on the principle of controlling the formation of the branches. 

CONTROLLING THE FORMATION OF BRANCHES. 

The principle of branch control is more likely to be understood if studied 
as the basis of a new cultural system. Application of the principle will involve 
a reconsideration of all current opinions regarding such questions as distances 
between rows, times of planting, methods of cultivation, and the values of 
different varieties. The spacing of the plants and the stages at which thinning 
should be done will depend upon the local conditions and habits of the 
varieties that are being grown, so that it will not be possible to give specific 
directions that can be used everywhere without discrimination. In agricul- 
ture, as in other arts, every new application of a scientilic principle makes an 
additional demand for intelligence and insight into the problems of produc- 
tion. The contrasts with prevalent theories and practices of cotton culture 
are so great that careful consideratioji of the habits of the cotton plant is 
needed before the full possibilities of cultural improvement can be appreciated. 

The first step towards permanent progress in the new direction is to 
secure the attention of the intelligent farmer to the principle itself, so that he 
can begin to observe and experiment on his own account with rows of cotton 
thinned to different distances and at different stages of growth and thus see 
for himself the relation of the habits of the plants to the cultural problems. 
In this case no special equipment of books or instruments is necessary to 
enable the farmer to study the plant and learn what he needs to know regard- 
ing its habits of branching. It is true that these habits are somewhat peculiar 
from the botanical and biological standpoint, as already pointed out in pre- 
ceding papers on the subject, but there are no technicalities that interfere in 
any way with direct observations of the behaviour of the plants under the 
usual farm conditions, 

APPLICATION OF IMPROVED METHODS, 

Unless the farmer can understand the underlying reasons, he is not likely 
to adopt a new method or to apply it properly, any more than he can use a 
new machine to advantage without knowing how it w^orks. This requirement 
of intelligence may limit the application of an improved method, just as it 
restricts the use of high-grade machines to those who have the ability to 
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handle them properly and understand their construction. But it is generally 
agreed that larger rewards for more intelligent and skilful fanning are in the 
interest of agricultural progress, and this is especially true in relation to the 
cotton industry. To make it seem worth while for intelligent men to remain 
on the farm would soon counteract the urban tendencies now so much 
deplored. 

That cotton has been considered a “ sure crop’' even with the most 
careless farming, is one of the chief reasons for the backward state of the 
industry. But the need of improvement is now recognized as never before, as 
a result of the many changes that are being enforced by the invasion of the 
boll weevil. With the continued advance of the boll weevil the period of 
sure-crop cotton is drawing to a close, and the rapid expansion of cotton 
culture in foreign countries shows that a new test of competition in the 
production of this crop must he met in a few years. In the meantime any 
improvement that promises increased efficiency of production is worthy of 
careful consideration. 

IMPORTANCE OF STIMULATING EARLINESS. 

The chief advantage of the new system of cotton culture, based on the 
improved method of thinning, is the increased earliness of the crop : or, in 
other words, the production of more cotton in a shorter period of time. The 
need of shortening the growing season of cotton Inis been recognised as the 
best solution of the problem of securing protection against injury from the 
boll weevil, but is no less important in regions where the crop is limited by 
drought or by short seasons, as in the northern districts of the cotton belt. 

CONFLICTING OPINION ON SPACING COTTON ROWS. 

Many intelligent farmers are aware of the fact that rows of cotton 
accidentally left without thinning Jire sometimes much moie p;oductive 
than rows that were thinned in the usual manner and have reliected on the 
possibility of securing larger crops by closer planting, but the underlying 
biological principle has not been understood. The behaviour of cotton in 
different seasons or under different conditions is so extremely variable that 
any intelligent farmer might well hesitate to adopt a method of culture 
suggested by an occasional occurrence like the production of a larger crop 
on an imthinned row. 

In -each cotton-growing community there are usually some farmers who 
believe that cotton should be left closer together in the rows, but tlie 
tendency in recent years has been towards wider spacing, owing to a general 
recognition of the evil effects of having the plants too close together, 
especially under conditions that favour luxuriant growth. Those who use 
narrow spacing may boast of phenomenal yields in some seasons, but in other 
years they appear at a disadvantage with their neighbours. The possibility 
of .making a safe combination of the two conflicting methods seems not to 
have been suggested. The same conflict is shown in the results of lormal 
experiments to determine the best planting distances as in the popular 
opinions on the subject. Wide spacing in the rows seemed better in some 

and narrow spacing in others, so that no definite conclusions could be 
reatched. 
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LARGE PLANTS PRODUCE LATE CROPS, 

When the habits of the cotton plant are taken into account it becomes 
apparent that the theory of wider planting has its limitations, as well as the 
theory of closer planting. To reduce the number of plants by wider spacing 
in the rows means that a longer period of time is recjuired to produce a crop, 
for the reason that large luxuriant plants do not begin to t^ioduce 
dowers and bolls as early as plants of more restricted growth. 
This is not in accord with what might be considered as the most logical 
view of the subject. Most people are ready to argue that the plants making 
the most rapid growth must produce the earliest and largest crop, but the 
actual behaviour of the cotton plant is otherwise. In such cases the bio- 
logical facts have to be taken into account instead of relying upon the logical 
deductions. 

The biological fact in the present case is that the large luxuriant plants 
are later in settin t and maturing a crop. This is because the young plants 
in a condition of luxuriant growth develop vegetative limbs at the expense of 
the lower fruiting branches that are necessary to the pi oduction of an early 
crop. The cotton plant has two ditferent kinds of branches — vegetative 
branches, sometimes called wood limbs,” which correspond to the main 
stalk of the plant, and fruiting branches, which produce the ilowers and bolls. 

When the habits of branching are understood it becomes apparent that 
the idea of the largest plants producing the earliest and largest crops does 
not apply to cotton. Spreading, treelike plants, with numerous vegetative 
branches, do not represent a favourable condition for earliness or for large 
yields in short seasons. In the interest of correct thinking on cultural pro- 
blems the row rather than the individual plant should be considered as the 
unit. The advantages of the new method are gained by improving the form of 
the rows. More plants are left in the rows, and yet injurious crowding is 
avoided. Plants that have numerous vegetative branches are more crowded 
at 2 or 3 feet than platits with single stalks at 8 or 10 inches. With 
the vegetative branches controlled, the spacing is no longer a question of feel, 
blit of inches. Kows spaced at 6 inches have usually given better results than 
those at 12 inches or greater distance. 

EXPOSURE OF FRUITING BRANCHES TO LIGHT. 

By avoiding the development of the large W(M)d limbs the rows are kept 
narrower anil more hedgelike, so that the fruiting branches receive sunlight 
throughout the season. 'Phis provides much more favourable conditions for 
the ripening of the crop. When the vegetative branches are allowed lo vshut 
off the light by growingiip between the rows, most of the bolls on the lower 
fruiting branches fail to reach normal maturity. Fields of large luxuriant 
plants often produce very small crops because onl\‘ the upright growing ends 
of the stalks and vegetative brandies have access to the liglit. This undesir- 
able condition is avoided by restricting the development of the vegetative 
branches in the earlier stages of growth. 

Numerous experiments have demonstrated tlie fact that the usual custom 
of giving the seedlings full exposure by thinning them to wide distances in 
the rows is a means of inducing the development of large numbers of vege- 
tative limbs. Too much exposure for the youug plants results in too little ex- 
posure for the adults by increasing the number of vegetative branches. The 
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effect of exposure at wide distances is influenced, of course, by temperature 
and fertility of soil, larger numbers of vegetative limbs being produced under 
conditions that favour the luxuriant growth of the plants. But it does not 
appear that the production of vegetative branches is desirable under any con- 
dition. The improved method of thinning restricts the development of vege- 
tative limbs or avoids their formation altogether. This permits a better 
development of the fruiting branches of the lower part of the main stalk. The 
plants are induced to fruit earlier and the crop is made larger because more 
of the early plants can be grown on the same area. 

COMPETITION BETWEEN TWO KINDS OP BRANCHES. 

The reason this possibility of cultural improvement has not received 
adequate consideration in the past is doubtless to be found in the fact that the 
distinctness of the two kinds of branches has not been recognised, nor the 
relation of this specialization to the method of thinning* When the plants 
are thinned too young, so as to stand more than six inches apart, they put 
forth a full quota of vegetative limbs, and the subsequent competition and 
crowding of these limbs with e<ich other and with the main stalks interfere 
with the development of normal fruiting branches. As it is the low joints of 
the stalk that produce the undesirable vegetative branches, the plants must 
be allowed to grow beyond these joints before thinning. Exposure of the 
stalk to the light in the early stages of growth is one of the factors that lead 
to the putting forth of the vegetative branches. 

EFFECTS OF EXTERNAL CONDITIONS ON BRANCH 
FORMATION. 

The number of vegetative branches is also influenced by temperature and 
soil conditions. If the weather remains cool, or if the soil is very dry, not 
many vegetative branches will develop, even when the young plants are widely 
separated. But if the conditions favour a luxuriant development of the young 
plants, early thinning will result in the development of a large number of 
vegetative branches, and the subsequent crowding will be great. Even in the 
absence of any disease or insect pests the crop may be ruined by crowding 
alone. Thus, the extent of the injury from crowding depends very largely on 
the conditions that obtain during the early development of the plant when the 
formation of vegetative branches is determined. 

Until the habits of the bninching are taken into account, it seems 
impossible to explain the widely different results that are often secured 
when the same experiments are repeated in different places or in the same 
place in different seasons. From the present point of view, it is easy to 
understand that merely statistical experiments made without recognizing the 
effects of different methods of thinning upon the formation of branches 
would be likely to reach only ambiguous results. The development of the 
branches though very easily influenced in the early stages of growth, 
completely alters the subsequent behaviour of the plants. The effect seems 
out of all proportion to the exciting cause, like touching off a charge of 
powder or pulling the trigger of a gun. 

Wider spacing appears as the only alternative as long as the young 
plants are led to put forth a full equipment of vegetative limbs by too much 
exposure in the early stages of growth. That the development of these limbs 
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may be avoided by a later and more gradual thinning of the young plants 
must be recognized before it is possible to understand the advantages of the 
new system. When good crops are produced on rows that are not thinned 
at all, it is because the plants remain so close together that no vegetative 
limbs are developed. The new system provides for a more regular and 
effective application of the same principle of suppression of vegetative 
branches. 

WHY FARMERS ARE ADVISED TO TRY THINNING 
EXPERIMENTS. 

Farmers are advised to experiment with the new system in order to 
learn how to use it. The experiments that have been made by the Depart- 
ment of Agriculture leave no doubt of the practical advantages that are to be 
gained by suppressing the vegetative branches, but it is not expected that 
the farmer will secure a practical familiarity with the system merely by 
reading about the experiments that others have made. 

How long the thinning should be delayed to suppress the vegetative 
branches and how close the plants should be left in the rows are questions 
that the skilful farmer should learn to determine for himself, since the actual 
conditions must be taken into account to secure the best results. If the 
farmer does not look into the subject far enough to grasp the underlying 
principle, he is not likely to be able to appreciate the new method or to use 
it to the best advantage. Hence no explicit directions were used when the 
new system was announced, t)ut farmers were advised to study the matter 
f‘)r themselves and to make experiments with a few rows of cotton in order 
to see that they really understand the principle and to make sure that they 
are able to secure an advantage from it before attempting to apply it to their 
whole crop. 

The two features of the new system — deferred thinning and close 
spacing — must be properly combined in order to insure a favourable result. 
Most farmers believe that either of these changes will injure the crop, and 
the danger is that they will try one change without the other instead of 
making a complete break with previous theories and methods. Until the 
principle of branch control is understood it is difficult to believe that two 
apparently injurious changes ciin have a beneficial result. Attention must 
be called to the peculiar structure and habits of the cotton plant, in order 
to place in the hands of the farmer this new power of controlling the develop- 
ment of his crop. The introduction and general utilization of the new^ 
system is hardly to be expected without a campaign of education. Not 
many farmers will be able to believe the new doctrine, and still fewer wdll 
apply it successfully merely fiom reading or hearing about it. They must 
be induced to try the experiment for themselves, and to encourage this 
tendency nothing i$ so good as an example. — Indian Agricultukist, 
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TOBACeO. 



INFLUENCE OF SOIL ON TOBACCO. 


The aim of the tobacco grower is to obtain a fragrant leaf with good 
burning qualities. Heavy loam, clay, or peat soils will not do this. The 
plant being of tropical origin, a warm soil is essential, and one with but 
moderate quantities of organic matter produces the leaf of finest texture. 
Rank organic manures must be avoided, as well as all materials containing 
chlorine. The fine gold leaf tobacco of North Carolina is grown upon a 
light gravelly soil A red clay sometimes produces a fine, rich, mahogany- 
coloured leaf of high value. Limestone soils, too, will yield high-grade 
tobacco. Potash is of the utmost importance to this crop, which consumes 
large quantities of it, but in order to obtain a leaf that will burn well, all the 
forms of potash salts containing chlorine, such as kainit or muriate, must be 
avoided. Stable manure is preferably applied to the crop preceding tobacco. 
The 600 lb. per acre of a fertiliser containing available phosphoric acid, 
7 per cent., potash, 10 per cent., nitrogen, 3i per cent. Nitrogen in the form 
of dried blood meal gives profitable results. —Queensland Agricitltoral 
Journal. 


THE GROWTH OF TOBACCO FOR 
NICOTIN EXTRACTION. 

G. H. GARRAD. 

The following summarised account appears in the Experiment Station 
Record: — This paper discusses the value of nicotin as an insecticide, the 
factors influencing the nicotin content of tobacco (variety, soil and climate, 
manuring, time of harvesting, and spacing of plants), the botanical characters 
of tobacco, and the practical management of the crop. 

The results of the experiments of 1910 showed (1) that a rich soil 
produced a higher percentage of nicotin, (2) that an excess of nitrogenous 
fertilizer seemed to increase the nicotin content, (3) that spacing the plants 
H by 3 ft. apart gave the greatest 3 '’ields of nicotin per acre, (4) that neglect 
to top or disbud reduced the yield of nicotin, and (5) that low topping (at 8 
to 10 leaves) gave greater yields than high topping. In 1911 the reverse was 
true in regard to topping. 

The best time to cut was found to be at maturity. Varieties of 
Nicoliana msiica seem to contain a higher percentage of nicotin than those 
of V. Tabacum. It is noted that a yield of from 70 to ISO lb. of nicotin per 
acre may be expected. Analytical data are given in tabular form. 
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FRUIT. 


BANANAS AT PERADENIYA. 


By continually cutting off and burning the diseased, yellow leaves of 
plants affected with Fusarium, the disease seems to be satisfactorily checked. 

Practically the whole of the first crop of bunches has been cut, save in 
the Red Plantains which take 15 months fully to mature, against the 10-12 
of the other varieties. 

In the Puwalu variety the parent plant was cut on I7th July, i.e., at 
eleven months and the two ratoons fiovvered 2 months later, yielding bunches 
fit to cut in 3 months’ time. That is, this variety will yield 3 bunches worth 
35 cents each, in 16 months. 

It has been said that the bunches in these plots are small compared to 
those elsewhere, but this may be due either to the elevation or to the fact that 
Ceylon varieties are supposed to give larger bunches from the ratoons than 
from the parent — a reversal to that which takes place in the West Indies. 
But in any case, planting according to the West Indian methods has resulted 
here in earlier fruiting than planting in the ordinary Ceylon manner. — 

E. S. P. Phogrkss Rkuort. 


TOMATO TRIALS, RAROTONGA PUA-AU 

NURSERY. 

E. A. REID 

The seed was sown early in April in seed boxes dimensions 14 in. 
X 12 in. X 4 in. Holes were first bored in the bottoms of these boxes — then a 
layer of gravel to ensure proper drainage; the box then being filled with 
sieved earth placed in a half-shade seed house and the tomato seed sown. 
A rough framework roofed with split bamboo makes a useful shade house 
and affords necessary protection to young seedlings in the tropics. When 
the young tomato plants were sufficiently grown, they were “ pricked out ” 
into boxes of same dimensions as formely stated — distance between plants 

3 in. X 2 in. In twelve to fourteen days the plants were strong and stocky, 
and proved excellent for transplanting to the permanent rows. These, rows 
were planted 4 ft. x 3 ft. but if ample ground is available I should recommend 

4 ft, X 4 ft. thus enabling the horse cultivator to be worked both ways. 

Twenty plants of each vari:Jty were grown. The single stem system was 
adopted for training and this system is absolutely the best. ( 1 ) It allows of 
free cultivation. (2) There is no supertiuous growth to shelter insect pests 
and fungus disease, thus enabling spraying for their control to be easily and 
thoroughly accomplished. ( 3 ) The plant is under complete control and to 
get the best results this is imperative. 



In training for single stem 5 ft. stakes were used and as the plant 
developed it was securely tied to the stal^e and all lateral growths removed. 
When a truss of fruit was well set the immediate overhanging leaf was cut 
away, thus preventing shelter to caterpillars attacking the fruit — the only 
other leaves removed are those which come in contact with the ground at 
foot of the plant and these are only cut away when the plant is well developed. 
The plants are headed or “stopped*’ at first leaf above sixth truss— but five 
trusses are sufficient for a commercial plant, as reliance can then be placed 
on practically all fruits being fully developed. All leaves growing from the 
truss of fruit should be removed, thus giving the fruit the full benefit of 
nourishment. The plants w^ere sprayed every 12 to 14 days with Arsenate of 
Lead, proportion 1 lb. to 30 gallons water and attacks by caterpillars were 
effectively prevented. Spraying must be thorough, as the depredations by 
this pest are very severe in the tropics. An Eclair Vermorel Knapsack 
pump w%as used, with elbow extensions; this extension enables the underside 
of the leaves to be sprayed without trouble. Where fungus diseases are 
troublesome the combined spra 3 ' — Arsenate of Lead and Bordeaux — is 
recommended. The Bordeaux formula is Roche Lime 6 lb., Sulp. of Copper 
( Bluestoiie ) 4 lb. to 50 gallons of water, to this add 1 1 lb. Arsenate of Lead. 
The following is record of weight of commercial fruit gathered from each 
variety. 

lUiriely, Total yieUi, Yield per plant. 

Large Red 232^ lb. 11*6 lb. 

Market Favourite 229 1 1 *4 

Eaiiv Ruby 215 10*7 

Trophy * 202 10 1 


PALM-NUT CAKE. 

Palm-nut cake is made by pressing the kernels of the nuts of the oil 
palm, a species of palm that is grown extensively in the West African 
. Colonies and Protectorate. Almost the whole export of this product has 
hitherto gone to Germany, where large factories have been erected for 
crushing the kernels and preparing the products for market. It is hoped 
that it may now be possible to arrange for the crushing of palm-nut kernel 
in this country. The kernel contains about 50 per cent, of oil, and after 
crushing is sold in the form of either cake or meal containing about 10 per 
cent, of oil and 16 per cent, of albuminoids. The meal is sometimes further 
treated with chemical solvents and its content of oil may then be reduced 
to as little as 1*5 per cent. 

Palm-nut oil, w^hich is largely used for human food, is very suitable for 
cei*tain classes of stock, and while there is not sufficient information available 
to enable a definite comparison to be made between palm-nut and linseed 
oils, the experience of foreign stock-feeders would appear to indicate that 
palm-nut cake would make a very good substitute for linseed cake in feeding 
dairy cattle. Cows may receive up to 5 lb. per head per day. 

Palm-nut cake does not keep so well as linseed or cotton cakes, and 
users should not lay in large stocks. — ^J ournal of the Board of 
AORICirLTURK. 
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COLLEGE OF TROPICAL 

AGRICULTURE. 



Report to the Committee on the proceedings of the London Committee for 
promoting the estahlhhment of an Imperial CoUcflc of Tropical Af^riculture 
which met in London on the 10th of July last. 

COMMUNICATED TO THE BOARD OF AGRiCVLTURE. 

It will be recalled that w^hen in February, 1913, the Board of Af^ricultiire 
first took up the question of a College of Tropical Agriculture it appointed a 
Committee. That Committee invited 15 gentlemen, including Sir Hexry 
McCallum, Sir Henry Blake and Sir West Ridgeway, to form themselves 
into a London Committee to urge the claims of Ceylon as being the most 
suitable site for an Imperial College of Tropical Agriculture. 

The London Committee have carried out their task in a manner very 
satisfactory to Ceylon. The West Indies, w'hose activities first directed our 
attention to the necessity of bestirring ourselves, now’ agree that Pera- 
deniya’s claims are unrivalled and not only wall they not oppose them but will, 
1 think, support them. They would probably expect in return our support 
for the West Indies as the site for a second college if a second were ever 
contemplated as no doubt in the course of time it will be. 

At the International Congress of Agriculture held at the Imperial In.sti- 
tute in June of this year a re.solntiou was passed supporting a proposal to 
establish an Imperial College of Agriculture in the British Tropics and 
appointing a Committee to co-operate with the London Committee. 

It was then resolved that these two Committees should in future form 
one Committee with the title “ General Committee for Promoting the Estab- 
lishment of an Imperial College of Tropical Agriculture. 

This was announced at a meeting of the London Committee held at the 
Chambers of the Ceylon Association in London on July 10th. This meeting 
had been called at my request as I wished to take back with me to Ceylon 
an answer to a report that had been sent them by the Ceylon Committee on 
February 3rd, 1914. 

This report had reference principally to the arrangement of hostels for 
housing the students at the proposed College. The Chairman, Sir Henry 
McCallum, stated at the meeting that he, Sir Henry Blake and Professor 
Dunstan had discussed with Messrs. James Pkiris and W. A. de Silva, two 
members of the Ceylon Committee, the difficulty w hich had arisen as to 
hostels, and it wavS agreed that the elimination from the general scheme for 
the building and endowment of the College of provision for the erection of 
hostels, which would be met by separate subscriptions, wo»dd overcome the 
difficulties niised, 
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A report of the proceediiifis at the meeting sent to the Secretary, Ceylon 
Af^ricultural Society, goes on to state “ After discussion, the Committee re- 
solved that it is desirable to proceed separately with the foundation of the 
College and of the HOvStels, the cost of the Hostel for European students to be 
raised by European subscription and Hostels for other nationalities by sub- 
scriptions from the nationalities concerned. 

“ Mr. dk Silva in reply to a question to Mr. Lyne stated that in his 
opinion the proposal now made by the Committee as to Hostels would be 
entirely satisfactory to the Ceylonese. 

“The Committee further resolved to take steps to raise £40,000 for 
building and endowing the College— £20,000 to be asked for from the Govern- 
ments concerned, including India, and £20,000 to be raised by subscription 
conditionally on the Governments contributing the same sum. It was also 
resolved to collect £5,000 for the erection of a Hostel for European students.^' 

Several representative names from India and other parts of the Empire 
have been added to the Committee including those of Lord Kitchener from 
F^gypt and Sir Owen Philipps from South Africa. 

This General Committee is not committed to Ceylon as the site for the 
Imperial College, If circumstances arose making it undesirable for the 
College to go to Ceylon the Committee would advocate its being established 
elsewhere, I'liis was evspecially pointed out at the meeting in London at 
which I was present. At the same time Ceylon was the place most favoured. 
In his Presidential Address at the opening of the Congress of Tropical 
Agriculture, Professor Dunstan in describing the conditions necessary for 
a College of Tropical Agriculture said that “ It can hardl>' be questioned 
that, all things considered, that which is now called the Middle F-ast has 
the first and best claims to the site of such an institution, and that Ceylon is 
the country best adapted for Ihe purpose.*' F'urther on he said “ The 
Government of Ceylon is understood to be favourable to the proposal, and 
the Secretary of State for the Colonies has declared his interest in and 
sympathy with the scheme.** And again “ It is proposed, if the proper 
arrangements can be made, to place the College at Peradeniya, in Ceylon, 
in proximity to the famous gardens and also to the Government Agricultural 
Department,** 

About a month after the meeting I talked the matter over with Pro- 
fessor Dunstan at the Imperial Institute. There can be no doubt that the 
General Committee will work for the College to be established in Ceylon. 

That is the position at which we have now arrived. The Ceylon and 
London Committees have formulated the general outline of the College 
scheme but a difficult task remains to be accomplished, namely, the raising 
of the money. The outbreak of war makes it necessary of course to postpone 
for the present any efforts in this direction. We must wait. It has been 
indicated above how the General Committee propose raising the necessary 
funds, namely, on the pound for pound principle ; the Governments con- 
cerned to be asked to subscribe a sum equal to that subscril^d by the 
public. This principle involves the initiative being taken by the public and 
if \ye expect and hope, as presumably we do, that the College ill come to 
CeJ^lon, the initiative in raising subscriptions will have to be taken by this 
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country. We shall have to lead the way. We have publicly stated our 
conviction that Ceylon occupies a leadin^j position in Tropical Aj^ricultiire. 
This has been conceded. The responsibility is now on us to show that we 
have the couraj^e of our conviction. 

R. N. LYNE. 

Colombo, 24th November, 1914. 


The followin>^ resolution was then proposed by Sir Chhistoffel Ohkyse- 
KERE and seconded by Sir Ponnambalam Arunachalam and carried unani- 
mously. Sir Ponnambalam stated that it was a ^^reat pity that the scheme for 
a Colle^^e should be deferred, now being the time when we should be 
preparing to meet the great demands upon trained agriculturists that would 
probably follow upon the war. If such a scheme as had been projected 
could not be carried out we might begin in a small way and gradually 
grow into an Imperial College. He invited the views of the Director of 
Agriculture on this point. 

RESOLiniOX OF WAXES AND APPUECIA'IIOX . 

“ Resolved Hull the thanks of this Board be conveyed to Sir Henry McCallum 
and other Members of the London Committee for their efforts in tirginf^ the claims 
of Ceylon as the site for the Im ferial Colle^iie of Trofical Agriculfme and that its 
appreciation of the success with udiich these efforts have met and of the energy and 
enterprise exhibited by Mr. R. N. Lyne in promoting the project he recorded. ” 

Mr. Lyne said that the alternative idea outlined by Sir Ponnambalam 
had been considered early in the year. We were soon to open a school for 
the training of teachers in the elementary principles of agriculture. This 
would be in the vernacular. The men for this work who were now being 
trained at Poona would be competent to teach in English also. W'e could 
thus provide for a School of Agriculture which would prepare the way for 
the College, 


ON THE APPROPRIATION OF NITROGEN 
BY LEGUMES. 

A. HERKE. 

Throughout his experiments the author concludes that when the soil 
contains sufficient assimilable nitrogen the presence of nodules on the roots 
has no induence on the nitrogen content of lupines. When the soil is poor 
in nitrogen the presence of nodules increases the absolute as well as the 
percentage of nitrogen content of the plant. It is noted that the greater the 
percentage of nodules to plant, by weight, the greater is the percentage of 
nitrogen in the plant (with nodules removed), but when the percentjigc of 
nodules becomes large the nitrogen content of the plant does not increase by 
further growth of the nodules. It was also determined that the dry matter, 
the nodule growth, and the nitrogen content of the plant may continue to 
incre^c Mter the flowering stage. The percentage of nitrogen in the dry 
matter of the nodides varied from 5 to 7 per cent., and 57*43 per cent, of this 
flitrogen was soluble in water.— Experiment Station Record. 
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SOILS AND MANURES. 



MANURES FOR PADDY. 


Considerable attention is being paid at Samalkota, Coimbatore and 
Manganallur and to a less degree at Palur to the questions connected with the 
manuring of paddy. It may almost be accepted now that the most suitable 
form in which to apply nitrogen to paddy is in organic combination whether 
as green manure or as cake. It is in one of these forms that nitrogen is now 
always applied on the farms to this crop. It is unfortunate that the wet 
lands at Coimbatore are so unsuited for experimental work as it requires 
much repetition there before results can be accepted with any certainty. 
But the results of five years^ continuous work at Coimbatore, nine years at 
Sjimalkota and one year at Manganallur are all in substantial agreement. 
At Samalkota an average increased yield of 810 lb. of grain per acre per year 
over nine years has been obtained by applications of castor-cake plus 
superphosphate, at Manganallur an average acre increase of 630 lb. of grain 
has been obtained by an application of green leaf plus superphosphate, at 
Coimbatore a competent manuring with an extra dose of superphosphate has 
given an increased average yield per acre of 660 lb. per year over live years. 
The results are also in accord with chemical analyses of the soil. In all these 
cases also the increases in the yield of straw has been greater proportionately 
than the increases in the yield of grain. A careless observer using these manures 
might think that all the manure was going into the straw ; yet these figures 
show that the increase of grain is decidedly appreciable. It w^ould not be 
reasonable to push these figures too far as many questions connected there- 
with, e.g., on the financial side, on the form in which to supply phosphate, 
though so far all indications point lo the use of superphosphate, require to be 
worked out. If the prices of paddy continue to rise a little more the 
extended use of such fertilisers should become a matter of regular business 
for such land and crops. 

GREEN MANURING PADDY. 

Considerable interest will, for some years, circle round the action of 
green manuring, since there are many problems connected therewith not as 
yet understood. Of all the essential elements which a farmer in the west 
buys for manurial purposes it is nitrogen which is the most expensive, but 
generally speaking paddy cultivated under swamp conditions utilises nitrogen 
presented to it in organic combination with minerals. This is most fortunate 
for the tropical farmer, for green leaf and green manuring are much cheaper 
than nitrates, etc., in fact there is no comparison, but it is also obviously 
more difficult to grow and manage a green manure crop than it is to distribute 
over a field a certain number of pounds of nitrate. Thus it was reported last 
year, that on the heavy delta soils at Manganallur the application of a green 
manure crop in the ordinary way on these fine soils had temporarily interfered 
with the drainage and thp paddy crops had failed Mr. Sampson had 
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surmised that in this year the fields would probably show the benefit of the 
green manure crop they had received ; consequently no further manure was 
given to them. The figures are so striking as to merit repetition in full. 
Paddy yield per acre in pounds. 


Field 

Number 


1 

2 

3 


191M2 

Treated in ordinary 
method prevailing in 
Tanjore. 

1,149 

1,066 

1,206 


1912-13 

Green manure applied, 
crop failed. 

205 

164 

253 


— Rkport of thk Dkfakimfxt of Aokicfl 


1913-14 
No further 
manure added. 


2,251 

2,332 

1,963 

11 i<K, Madras. 


SOIL INVESTIGATIONS. 

J. W. AMES A E. W. GAITHER. 

The gradual loss of calcium carbonate from cultivated soil was illustrated 
by soils, originally of limestone formation but containing no calcium 
carbonate, in which the total calcium and magnesium and that soluble in 
fifth-normal nitric acid was greater than in soils overlying sandstone and 
shales. An acid soil receiving 12,000 lb. of ground limestone in 1907 
contained only 2,100 lb, of calcium carbonate at the end of a 5-year 
rotation in 1912. 

Sand, silts, and clays examined exhibited no marked difference in 
chemical composition, although the clays and clay loams generally contained 
less total silica and slightly more iron, alumina, and potassium. Calcareous 
soils contained less silica and more phosphorus and potassium than non-cal- 
careons soils. Black clay loams of limestone origin contained more 
phosphorus and nitrogen than other soils analyzed. In most cases they 
contained calciimi carbonate. The surface soil to a depth of 6 in. contained 
more phosphorus than the subsoils (6 to 36 in.) except in a few cases where 
the latter contained considerable calcium carbonate, and also more nitrogen 
and organic matter and fine particles. The total silica was generally largest 
in the surface soil while the silica soluble in fifth-normal nitric acid was 
usually greater in the subsoil. The total iron, alumina, and potassium were 
greater in the subsoil than in the surface soil. Soils containing no cMciimi 
carbonate contained more calcium and less magnesium in the surface than in 
the subsoil. Soils containing calcium carbonate contained more of both 
calcium and magnesium in the subsoil than in the surface soil, the calcium 
being in excess of the magnesium, Non-calcareous soils always contained 
more magnesium than calcium in the subsoil and generally more in the soil 
as a whole. All the soils examined contained more calcium than magnesium 
soluble in fifth-normal nitric acid. 

The litmus paper test proved satisfactory as a qualitative test for the 
presence or absence of natural ailcium carbonate in soils. “Of 126 surface 
soils examined for calcium carbonate and reaction, only five of those con- 
taining calcium carbonate redenned blue litmus paper. All the soils which 
gave an alkaline reaction with red litmus cotaiiied calcium carbonate. 
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“The total phosphorus content of the soils studied from 0*3 per centM or 
6»000 lb., per acre to 0‘02S per cent., or 500 lb., of phosphorus per acre in 
6 in. of soil.’^ Fourteen showed the presence of more than 0*1 per cent, of 
total phosphorus. Soils containinji calcium carbonate showed a lariuer 
supply of total phosphorus than the non-calcareous soils. The averajie phos- 
phorus content of calcareous surface soils was 1,310 lb. per acre, compared 
with 913 lb. and 686 lb. for the n on-calcareous soils from the eastern and 
western sections of the States.— Experiment Station Record. 


GREEN MANURES. 

M. KELWAY BAMBER. 

Rolhia infoliata. 

Notes on a small leguminous plant Rolhia trifoliata growing on the 
sandy coconut soils near Marawila. .sent by Mr. Graham Pandittesekera. 

The plant has a branching leafy habit and grows to a height of 6 in. 
by 8 in. The rootlets show a small nodular development. 

Cowpositioit 

Moisture 

Organic matter ' ... 

Ash 


100*00 


70*50 % 
2272 „ 
6*78 „ 


Containing nitrogen 0*77 % 

Equal to nitrogen on the sun dry plant 2 ’62 % 


Contposilion 

Lime 

Magnesia 

Potash 

Phosphoric acid 
Sulphuric acid 
Silica 

Undetermined 


of Ash. 

970 X 
8 ‘93 „ 
23 26 „ 
14*84 „ 
3’70 „ 
2615 „ 
13’42 „ 


100*00 


The ash is rich in potash and phosphoric acid, and like several plants 
growing in. these siliceous sands it also contains a large pi*oportion of silica. 
The proportion of nitrogen is similar to most leguminous plants. 

The low habit of growth makes it suitable as a green manure \vhi<:h 
COuiAhe easily dug or ploughed in, but the bulk of organic material afford^ 
wouW not be Very heavy per acre. 
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Rhyncosia cana is a leafy leguminous plant similar to the Tephrosias, and 
having? a few nodules on the roots. 


Leaves 

Stalks 

Roots 


Physical Composilio n . 

268 grams ... S0*0 % 

211 „ ... 39*5 „ 

57 „ ... 10*5 „ 


536 grams 100*0 


The proportion of nitrogen on the dry plant is 1*63 % which is poorer 
than most leguminous plants such as the Teplirosias. It also contains 3*60 % 
of ash. 


Coinposiiion of Ash, 


Lime 

1900 

Magnesia 

11 07 

Potasli 

1917 

Chlorine 

13-44 

Phosphoric acid 

6-24 

Sulphuric acid 

0'57 

Silica 

2076 

Carbon dioxide and 


undetermined 

975 


100 00 


This ash is rich in lime and potash, and contains a large proportion of 
chlorine and silica. 


TEFF. 

The teff hay grass gave a second crop of seed of 33 lb. from one. 
hundredth of an acre ; this is a good crop. For the first cutting, it 
took six weeks to mature from sowing, yielding 115 lb. green lodder equal to 
5 tons 2 cwt. per acre, or 1 ton 9 cwt. of hay per acre, lhat is nearly 3 tons 
per crop after the seed has been taken. It will only stand two cuttings. 

Progress Report, Peradeniya E, S. 




440 tDECBMBEft, 19l4. 

ENTOMOLOGY. 



SOME MINOR PESTS OF TEA RECENTLY 

REPORTED. 

Euproctis sp. probably atoiiKiria, Wlk. The attack took place in May at 
Peradeniya. The caterpillar is sli^^^htly more than | in. in lenj^th. The body 
is covered with lon^, tufted, white hair. The head and prothorax are red- 
dish-brown the rest of the body greyish -brown. The prothorax bears a pair 
of lateral tubercles. On abdominal segments one to eight occur circular tufts 
of black hair with included tufts of wdiite hair; four on segments one to six, 
two on seven and one on eight. In some cases these tufts are developed 
only on the first, second and eighth segments. The sixth and seventh 
abdominal segments bear each a dorsal gland. There is a yellow, supra* 
spiracular, longitudinal band, while ventrad of each spiracle is a prominent 
tubercle. The venter is greenish-yellow. In side view the abdomen rises 
above the level of the thorax. The hooks of the prolegs are in a curved, 
longitudinal band in a single series. When feeding the caterpillars spin a 
slight web. Many of the caterpillars were distended in the thoracic and 
anterior abdominal region and contained a pinkish-white grub, the larva of an 
Ichneumonid parasite, the adult of which has black head and thorax, and 
reddish-brown abdomen and legs. Moths emerged towards the end of the 
mc^nth. They resemble Mooke’s figure of apical ts {Enprocits aloniaria, 

WWw.) but the larva does not agree with his figure of that of that insect. 

Aslycus immunis, Wlk. This small weevil was reported in May from 
Uda Piissellawa where it was eating the yourig shoots that were just then 
sprouting from stumps. We have records of insects of this genus attacking 
young tea plants from Haputalc and HalduinuUa, while Watt ano Mann refer 
to others as attacking tea in Assjim. Individuals of Aslycus iwmtniis are light 
to dark -green in colour and about i in. in length. The smaller ones have a 
distinct longitudinal bright green band on eaqh elytron. The correspondent 
reported that in June none were to be seen. 

The insects referred to above should be collected, or, when that is out 
of the question owing to their numbers, the plants should receive an arsenical 
spray. 

Callicrafidcs rawa, Kirby, Capsidae. ^This sucking insect was received 
at the beginning of August from Nawalapitiya, with the report that they were 
causing broum spots on the young flush, which ultimatety shrivelled. I have 
seen the same insect in small numbers oit tea at Peradeniya, and it has been 
reported from Udagama and Morowak Korale. Gueen has collected the insect 
from cotton. The insect is a rather pretty one, being olive-green and crimson 
in colour and with transparent wing-coVerS. It is about i in. long. The eggs 
are laid in the young shoots. The above attack was not serious and children 
had been put on to catch the insects. They should be provided with small 
hand-nets for the purpose. 



Dfxember, 1914.] 441 

Riptortus pedeslris^ Fab, and R.fuscus, Fab, Coreidae. These insects are 
often to be seen frequenting tea bushes. They are easily disturbed, when they 
fly a short distance with a swift heavy flight. Nymphs also occur in numbers 
on the bushes, and I have reared them to adults on tea shoots. When feeding 
they prefer the young unopened leaves or the veins of more mature leaves. 
During the heat of the day they seek a shady situation within the bush. As 
they do not feed in colonies no specific injury to the bush is apparent. The 
adults are brownish insects about t in. long. The hind legs are long with the 
femora stout and spiny. The thorax of R. pcdestris bears four, conspicuous, 
round, yellow spots on each side. The nymphs are of a dark brown colour 
and are stouter than the adults. Fletcher records pcdestris as a minor pest 
of wheat and pulses in South India, and in Ceylon Riplortns linearis, Fab. has 
been taken on the foliage of seedling Hevea. 

Thrips, probably Heliothrips s/>. 

These small, somewhat sluggish insects feed in colonies on both sides, but 
principally on the lower side, of the older leaves. The feeding areas are pale- 
green in colour and spotted with black excrement. The adult is black except 
the tip of the abdomen which is reddish-brown, and the antennas legs and 
wings which are whitish. The distal portion of segment six of the antenna* is 
dark-brown. The mesothorax bears a distinct rounded projection at the 
anterior lateral angle. 

The young nymphs are green and some shew a black longitudinal band 
on the dorsum of the abdomen caused by the food of the alimentary canal 
shewing through. They carry a blob of excrement on the upturned abdomen, 
What is probably the same species of thrips occurs on a variety of plants 
including Avocado Pear and Lilsca zeylanica. It does not seem to become 
numerous enough to cause much harm. Just why this is .so — foi in many other 
parts of the world thrips are very injurious insects — is not apparent. [ I have 
recently observed that another thrips, probably also Heliothrips sp., which 
frequents in large numbers the lower surface of the leaves of Careya arborciu 
the Patana oak, at Peradeniya, is heavily parasitised by a very small chalcid 
with black head and thorax and light yellowish abdomen. The pup^e, which 
are of a black colour, occur on the leaves in thrips-like groups. It is the nymphs 
that seem to be liable to be parasitised.] It should not be neglected, however, 
colonies being destroyed whenever found. Pulling the leaves and dipping 
them at once into water bearing a layer of kerosene will kill the insects. In 
a bad case of attack by thrips the plants should be sprayed with kerosene 
emulsion or with a tobacco decoction, making sure that the insects are hit. 
Other species of thrips appear periodically on the tea in large numbers, but I 
h ive not observed any specific injury caused by them. The commonest one 
is a very active, light-browm insect bearing several dusky transverse bands. 

Coccus hesperidum, L. ( The Soft Brown Scale ). Coccidae, This insect 
was received in February from Nawalapitiya. They occurred on the upper 
surfaces of the leaves and had been mistaken for egg-masses. The attack 
did not seem to have been a bad one. 
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Saissetia kemispherica, Targ. Brown Bug ’’ or Hetnisphertcal Scale/* 
Twigs very badly attacked by this scale were received in June from Nuwara 
Eiiya. The leaves were covered with sooty mould,” which represents a fungus 
growing on the sugary anal secretion of the Coccid. Leaves are often found 
to be covered with “sooty mould” and yet no scale insects are present on 
them. In such cases it will usually be found that Coccids, or allied insects, 
are locjited higher up on the plant, the secretion having dripped on to the leaves 
below. The correspondent remarked, “The blight has lately made its ap- 
pearance in one of the young clearings. It is noticeable in some of the older 
clearings also and the steins of the affected bushes are absolutely black.” 
The worst colonies of the bug should be cut out — and this applies to scale 
insects in general — and the remainder sprayed with Kerosene Emulsion, 
especially when the crawling young are about. This treatment will also clear 
the leaves of the sooty mould. 

Tea bushes suffering from a very bad attack from scale-insects were 
received in June from Liiidula. The “blight” had entirely co\ered a field of 
17 acres planted on patna soil. There were present on the plants in large 
numbers, Coccus viridts, Gr. (Green Bug), A^pidioim cawellur, Sign., Howurdia 
biclavis, Comst and Lecaniam sp. probably discrepans, Gr. It is probable that 
this tea was in poor heart. The correspondent wrote that it had been regularly 
cultivated and forked for the past four years, but previous to that had been 
thoroughly neglected. Such a field, being beyond artificial treatment unless 
at a prohibitive cost, and being also a njenace to surrounding fields, should be 
pruned down and the primings burned. 

Ripersia then' n. sp. I have collected this insect on several occasions in 
July at Peradeniya, The insects cover the twigs after the manner of mealy-bug. 
On one occasion, though the white waxy secretion covered the twigs, scarcely 
a single coccid could be obtained. Numerous pupec of Spal^is epiiis occurred 
on the leaves, and no doubt their presence accounted for the absence of the 
coccid. The bush looked very unthrifty. Neighbouring huslies were free from 
attack. No cocci ds have been observed on this particular bush since. On 
another occasion practically every insect contained an irregularly round hole 
in the dorsum. The insects resemble small dipterous puparia in shape, but 
are almost surrounded by a layer of white wax. The antennae possess seven 
segments. 

A sample of made tea infested by a small beetle, probably Lasio^ 
derma iestacea, was received in February. Such tea should be treated 
with Carbon bisulphide. (Vide 7. A, Deer. 1913) 


A. KUTHEKFORD 
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C6-OPERATION. 

— 

CATTLE INSURANCE. 


N. WICKRAMARATNE. 

{ Paper read al the Meeting, of the Ceylon Agricultural Society on 
24th November y 1914.) 

One of the greatest assets of the paddy cultivator is his cattle. They 
help him to plough his fields, thrash his crop and transport bis produce, 
in addition to supplying manure for his land and food for his family in the 
form of milk, butter or ghee. 

But for Agricultural purposes cattle must be strong and healthy and 
available in sufficient numbers. 

Speaking generally, very little attention has been paid in Ceylon to 
the improvement of cattle, and their number and quality are steadily going 
down. 

The following figures taken from the Blue Book will speak for them- 
selves : — 

In 1907 there were 41,305 buffaloes and 67,845 black cattle in the 
Hambantota District. 

In 1913 the numbers were 12,688 and 58,043 respectively. This means 
a decrease of 28,617 bufl'aloes and 9,802 black cattle. 

In 1907 there were 57.111 buffaloes and 64,328 black cattle in the 
Batticaloa District. 

In 1913, the numbers were 16,738 and 51,262 respectively. This means 
a decrease of 40,373 buffaloes and 13,066 black cattle. 

Hambantota and Batticaloa are two districts in which paddy cultivation 
is very extensively carried on and the decrease of the number of cattle is a 
most serious matter to the cultivator. 

Taking the figures of the whole Island, the number of buffaloes in 1907 
was 550,473 and in 1913, 458,661 — a decrease of 91,812. 

In the case of black cattle, though there appears to be an increase for 
the whole Island, the figures for the more important paddy districts show a 
decrease. Taking the Colombo district we find an increase of 23,793 for 
the seven years, but if W’e omit Colombo vve find a decrease of 6,663 for the 
rest of the Island. 7'he inference is obvious, viz. — that the increase shown 
for the Colombo district does not represent agricultural cattle but animals 
imported chicHy for slatighter and draft purposes. 

It is therefore clear that so far from there being an increase of local 
stock by natural reproduction there is a steady decrease ; and it this decrease 
is permitted to go on unchecked and no steps taken to provide for increase 
of number and raising of standard inqtuility of rural cattle, native agriculture 
is bound to suffer while the prospects of improving the system of tillage in 
vogue by the employment of better types of implements is of the glocmiest. 
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It may be said that machinery should take the place of animal traction, 
but the conditions under which paddy cultivation is being carried on in 
the Island do not favour the use of machinery and the cultivator must 
continue to depend upon cattle for nearly all his field operations. 

There are some who are of opinion that the laxity shown with regard 
to paddy cultivation is solely due to the abolition of the paddy tax, but the 
fact is that before the abolition there were facilities for carrying on the 
work which do not now exist. Then there was an ample supply of cattle and 
pasture, while the direct interest which Government had in paddy land 
acted as an incentive to cultivation. On the other hand there is at present 
greater security as regards land tenure in that there is no danger of 
fields being sequestered or sold for non-payment of tax. And yet 
difficulties that have since arisen are acting as a severe check on both 
extension and improvement of cultivation. The chief difficulties are the 
loss of large numbers through epizootic diseases such as rinderpest, the 
want of adequate pasture land, the absence of any organization for improving 
the breed of cattle which has degenerated owing to in-brecding. 

It may truly be said that cattle are as essential to native figriculture as 
Tamil labour is to the planting industry. It is therefore necessary that steps 
should be taken to arrest the depletion of agricultiu*al stock that is going on 
apace and make every effort to increase their number and improve their 
standard. 

We hear of measures being adopted in other countries for the conserva- 
tion of farm stock, and much has been done in this direction by means of a 
system of Co-operative or Mutual Cattle Insurance. 

It is not possible in a short paper such as this to go into the details of 
this system, but I would commend it to the serious attention of all owners 
of live stock. In England and some of the Continental States it has been 
taken up in earnest and has proved of the greatest utility ; while India has 
also followed the example set. From recent reports it is gathered that there 
were 54 Cattle Insurance Societies in Burma in 1913, run on the lines of 
those found in Belgium and France. The.se Societies have a membership of 
1,032 persons, and 2,050 cattle insured for Rs. 75,454. The premium 
receipts for the year 1913 were Rs. 2,378, which with Rs. 974 brought 
forward from the previous year made a total of Rs. 3,352. The amount of 
indemnities paid was Rs. 187 on eight animals. These figures are merely 
given a^s an example of the working of societies which exist not very far 
from us. 

Mk. a. E, English, i.c.s., Registrar of Co-operative Credit Societies in 
Burma, states the object of this Cattle Insurance movement in the following 
words : — 

“ The basic principle of Insurance is the yearly payment in advance by 
a number of owners to a Society of a sum calculated at least to equal the 
yearly average amount of loss sustained in respect of the things insured, 
from which sum the Society contracts to pay indemnities to the losers. 

The sum paid by an owner to the Society is called a premium and it 
is calculated at a settled proportion of the value of the property insured. 
The rdportion payable as premium is big or small according as the risk, 
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that is the yearly average loss, in the property insured is large or small 
Thus the premium payable in respect of a masonry house is very much less 
than that on a wooden house. In respect of some property the risk is so 
great that no society would agree to accept it in insurance at a rate of 
premium that any sensible man would pay. Thus the premium on a mat 
and thatch house w'ould probably be so high that no one would insure it. 

At first sight it would seem that as Insurance business implies a large 
area and many insurers it conllicts with the principle ot Mutuality which is 
best attained in a restricted area, such as a single village, and wnth a limited 
number of persons insuring. And indeed there is such a conflict, but it is 
got over by what may be chilled the storey organization, by which the 
Mutuality principle is attained by forming in the first case village Societies, 
and the principle of large area and large clientele is arrived at the village 
Societies insuring again in a Central Society which takes a half or a quarter 
of the premium and pays a half or a quarter of the indemnities. 

“ The advantages gained by circumscribing the area of the village 
society are proximity of the Society to the insurer and mutual supervision. 
Cattle can be valued, inspected and deaths einiuired into at once and on 
the spot, and fraud is rendered almost impossible as the remaining members 
in the village know the cattle, how they are tended, and why they die. 

“ Again there are educational advantages in that where the whole 
society is concerned in the treatment of every insured beast, public opinion 
is formed to bear in favour of more sanitary and more careful tending, and 
in favour of careful measures to avoid or combat epidemics. Further, the 
members help each other and work together to provide against future 
difficulties and to obtain a general improvement in the condition of the 
cattle. The village as a whole learns self-reliance.” 

Aiming as these Societies do at securing an adeciuate supply of village 
cattle, of improving their breed, conserving their health and providing 
facilities for maintaining their numerical strength, it may be expected that 
the local application will prove of the greatest value to us in view of the 
present situation and tendency, and it appears desirable that the matter 
should be carefully gone into and some deflnite action taken. 

Information as to details of the system may be obtained from the office 
of the Registrar of Co-operative Credit Societies, Peradeniya. 


AGRICULTURAL CO-OPERATION IN 
AUSTRALIA. 

In an interesting contribution to the journal of the Department of 
Agriculture of Victoria, Mr. J. P. J. Carroll describes the development of 
Agricultural Co-operative movement in the State of Victoria in the Common- 
wealth. 

In New South Wales, Victoria, and South Australia particularly, and, to 
a lesser degi*ee in Queensland, Western Australia, and Tasmania the conduct 
of business on the co-operative system has yielded the most beneficial results 
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to those concerned, and there are oh record several instances where the 
efforts of individual co-operative societies to promote the welfare of their 
members have been attended with conspicuous success. 

About the year 1888 before the movement gained ground in the State the 
production in Victoria has exceeded the local demand, and prices fell so low 
that the occupation of farming failed to provide an ample return to the tillers 
of the soil. Cereals, root crops, and dairy produce were selling at ruinous 
prices and insolvency was staring producers in the face. 

This led to the appointment of a Royal Commission called the ‘‘ Vege- 
table Product Commission,’' the recommendations of this Commission 
induced the Government of the day to offer financial assistance towards the 
development of the trade which led to the organisation of co-operative 
societies throughout the State. 

The first society was organised with the purpose of building and equip- 
ping factories for the manufacture of butter, and in the year 1888 a very 
primitive factory was established. The Society made splendid progress and 
now it possesses a modern and magnificently equipped factory. 

In the year 1891 the sum of £2,235 was paid for milk and in 1899, £26,816 
was distributed among suppliers. In 1913 the total amount disbursed was 
£58,347. During the past twenty-two years of the Society’s existence, the 
sum of £817,659 has been paid for milk and cream and a further distribution 
of £32,627 has been written off for depreciation. The value of land, plant 
and machinery is set down at £7,645. 

This Society has now erected several creamery or separating houses and 
a cheese factory in a most accessible locality for the convenience of pro- 
ducers. In the course of time several other Societies were established and the 
business of these Societies Avere extended not only for buying supplies but 
also for selling stores. There are now in the State nearly 100 co-operative 
butter factories representing a very large capital producing about 70 per cent 
of the butter produced in the State. 

The co-operative principle extended to other products as well ; poultry 
raising being one of them. The factories were used as depots for the collec- 
tion of eggs which were collected daily and despatched to the market in a 
condition that enabled the producers to obtain top market rates and dispense 
with services of the costly middlemen. The co-operative spirit seems to be 
gradually extending, more particularly in the backward or less populous 
parts of the State. A movement was l^giin about the middle of the year 
1900, amongst a number of co-operative butter factories to form a Central 
Association federalizing the Co-operative Societies for purpose of distribution 
of produce of the factories and undertaking all the duties previously carried 
out by private agents. 

The Victoria Butter Factories Co-operative Company, Limited, was the 
first purely co-operative distributing society ip Australia. This society claimed 
to have made enormous savings in the cost of marketing the produce, and 
that the shareholders are enabled to obtain legitimate prices for their output. 
It was stalled with a paid-up capital of £1,490 and has now a paid-up capital 
of £8,000 and a reserve fund of £4,500 ; and has extended Its functions to 
the manufacture of butter boxes and the business of freezing on which a sum 
of £ 17,000 has been invested. ^ 
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In 1904 an impetus was i^iven to the further extension of the principle 
of federatin^j the co-operative societies and a company was formed to buy, 
sell» export and distribute all kinds of dairy produce ; poultry, honey, 
and any farm, dairy and garden produce ; to purchase, manufacture and sell 
all farm and dairy requisites, including implements and machinery and this 
company is making very satisfactory progress. 

Further development is noticed in the direction of organising societies 
bv farmers for the purpose of making savings in the cost of distribution of other 
products, hay, chaff, etc., and for the purchase of bran, pollard seed, etc. 

The first and most successful of these Societies is Korvit and Tower Hill 
Farmer^s Co-operative Society, Limited. 

The capital of the Society is £1,200 consisting of 1,200 £1 .shares. There 
are 260 shareholders, 80 per cent, of w'hom are directly engaged in farming 
pursuits. 

During the five years of the Society's existence it has earned a profit of 
£3,146. Similar Societies are in operation in various parts of the State and 
many more are in course of formation. 

The next step taken by the movement w'as to create similar organisations 
amongst the fruit growers. 

Very many Societies have been organised in this direction which are 
doing considerable business in the manufacture and exports of various pro- 
ducts with great savings to those concerned. Mu. Cakroll reminds that the 
grading, improvements and standardising of products are amongst 11 e most 
important functions that could be undertaken by these Co-operative Societies, 
and if their efforts went no further than this the results would more than 
justify their formation. He fears that this phase of co-operation is too often 
Subordinated to the commercial side of the business, and instead of encourag- 
ing the production of superior quality the reverse is the case. 

The “ Pig Industry,” “State Aids to Co-operation” and “Fruit Cool 
Stores” are other subjects which have been dealt with in the article which 
contains a mass of information of very instructive nature to those who are 
interested in the co-operative movement. 

N. W. 


SOYA BEAN CAKE AND MEAL. 

Soya bean cake is made from the beau of a leguminous plant (Soya 
hispida). This bean has long been extensively grown in the East, where it 
forms an important article of human food, but only since 1908 has it been 
imported in quantity into this country. It differs from the common field 
bean in being rich in oil. To a small extent the soya beau itself is used as a 
cattle food, but, as a rule, the greater part of the oil is first removed by seed 
crushers, the residual cake or meal being used for feeding purposes. In the 
ordiniiry course the oil is removed by heat and piessure. the residue being 
in the form of a cake which still contains a considerable percentage of oil. 
A soya bean meal, however, is also sold, and from this nearly the whole of 
the oil has been extracted by means of a chemical solvent. 

Soya bean cake usually contains 40-45 per cent, of albuminoids and 6-8 
per cent, of oil. It therefore approaches decorticated cotton cake in com- 
position and should be fed in the same way in moderate quantities along 
with starchy foods, such as the ordinary cereals and their offals, and with 
rootSt hay and straw. "‘Extracted” meal is much poorer in oil than the cake, 
containing only about 2 per cent., but it is correspondingly richer in 
albuminoids. It should be fed in moderate quantities along with other less 
concentrated foods. Soya bean cake and meal have a high manorial value, 
similar to that of decorticated cotton cake, and considerably higher than 
that <rf linseed cake:~JouRNAL of the Board of Agriculture. 
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GENERAL. 

— 

THE SWEET POTATO- 


(llluslrateJ, see frontispiece), 

A NEGLECTED FOOD CROP* 

It is rather remarkable that a vegetable of such importance as the Sweet- 
potato should be so much neglected in Ceylon, as it seems to have been at 
any rate up to the present. Though a favourite and standard article of food 
in other countries, being commonly grown in tropical as well as in sub-tropical 
regions, its cultivation here has so far been manifestly limited, and practically 
confined to the gardens of coolies for the latter’s own consumption. This is 
all the more noticeable when it is considered the ease with which the plants 
can be grown, the comparatively short period required for producing a crop, 
and the nutritious and tasty qualities of the tubers. Had it been less 
known, and reiiuired greater skill in its cultivation, it would probably com- 
mand greater appreciation of its worth. 

Thus the Sweet- potato furnishes in some respects a further proof of the 
saying that a prophet is not honoured in his own country. This recalls to 
mind an incident of the last great famine in India, when a search was made 
for quick-growing food crops. Among others proposed was the Sweet-potato, 
but apparently nothing so common could be considered as of any use, and 
so it was decided to introduce carrots for the starving natives. This was 
promptly followed by the memorable cable order for 100 tons of carrot seed 
to an English firm, which, be it said, was executed with promptitude — a feat 
which to many people might seem impossible. But wHen the crops, or such 
of them as grew and matured, were harvested it was found that the people 
had not developed the necessary acquired taste for carrots, which in the end 
were fed to horses and cattle. 

The reason why the Sweet-potato is not more in the fashion as a table 
vegetable in Ceylon is doubtless due not to prejudice so much as to indiffer- 
ence, there being no special need for it, so long as there is enough rice and 
curry-stiiffs available. “ Needs must” is a common doctrine to be applied in 
Ceylon as elsewhere in the East, and it is difficult to convince tlie peasants of 
the desirability of making provision for a possible “wet day.” Recently, 
however, as a result of the propaganda of the Department of Agriculture and 
the Agricultural Society to stimulate the cultivation of quick-growing food 
crops, especially among the poorer classes who might be the principal sufferers 
in the event of a shortage of imported food supplies, a noticeable impetus has 
been given to the cultivation of S\veet-potatoes. The accompanying illus- 
trations show a well-cultivated field in the Kandy district and a specimen of 
the tubers grown. There must be a large number of similar fields in other 
parts of the Island, judging by the great number of applications for plants or 
stock that have recently been received and supplied by the Society. 

The native habitat of the Sweet-potato is, like that of many other crops 
long cultivated, lost in antiquity, but it is clearly indigenous to the tropics. 
It has been supposed to have come originally from S. Ameriai, but there 
appears to be evidence showing it to be also indigenous in Asia ; in any 
case, it is nowhere found in a purely wild state. It is adapted to a wide 
range of climate, and its cultivation extends to all tropical and warm countries, 
being largely carried on in the Southern United States, China, Japan, many 
parts of Africa, etc. It has long been the principal article of food of the 
natives of some of the Pacific islands and Northern New Zealand, w,her|^ it is 
still extensively cultivated. It was known in England as far back^as 1597, 
wb^n it was grown during the summer months in a London garden, ft is 
grown somcwlKit largely in the Canaries, Spain and Southern Europe, 
whence sniaU suppli^ sometimes come to London. *In Ceylon it can be 



449 


DsdEMBER, 1914.3 

grown successfully from sea level to about 4,500 feet elevation, but in the dry 
regions will require irrigation, A rather dry than wet climate suits it best. 

To those who are interested in the botany of the plant it may be 
mentioned that it belongs to the Convolvulus family iConvolvtilaca^), being 
thus a close relative of the Jalap plant and other poisonous species. In this 
respect it is analogous to the common potato, which though a wholesome vege- 
table belongs to the Natural Ordtv Solamicecv, a notorious family which includes 
the “ Deadly Night-shade,’^ Datura, Tobacco, and other doubtful characters. 
For some time botanists placed the Sweet-potato in a genus by itself and 
called it Batatas, merely adopting the Spanish name for the plant. From this 
it became to be called potato, or rather Sweet^potato, by the English. The 
plant was subsequently placed in the genus Iponnva, and is now universally 
known as Ifomoca batatas. As is well known, the family is distinguished by 
creeping or twining herbaceous or woody plants, with bell-shaped ilowers. 
The Sweet-potato has long been known to the Sinlialese as “ I3atala ” and 
to the Tamils as “ Vel-kelengu,’' which simply means “climbing yam.” 
To the Maoris of New Zealand it is known as “ Kuniara.” 

The propagation and cultivation of the plant are most simple. The 
ground being prepared by deep and thorough trenching or ploughing and 
cross-ploughing, cuttings of matured stems or sections of the tubers are 
planted at distances of about a foot apart. If cuttings, they should be 
watered for a few days if the weather be dry. The plant, being a creeper, 
readily roots at the nodes, so that cuttings strike very easily. Well-drained 
sloping land, with a light friable soil is the best. The soil should be throw n 
up in ridges or raised beds, leaving a furrow between these for convenience 
of working. The young plants will soon cover the ground, but should be 
gone over occasionally to prevent them rooting at the nodes, for otherwise 
small tubers of no value will be produced at the latter and this w ill of course 
adversely affect the growth of the tubers at the main root. Except perhaps 
in virgin or rich soil, manuring is essential. Any natural manure will do, but 
in the absence of this a mixture of chemical fertilisers may be applied w'ith 
excellent results. A mixture containing ammonia, potash and phosphoric 
acid is commonly applied in the United States, at the rate of about 2 oz. per 
square yard. 

A crop may, under favourable circumstances, be obtained in from three 
to four months from planting. In harvesting, the vines should be cut before 
digging up the tubers, and wdiat are not used for replanting should be buried 
in the ground. A yield of about 250 to 300 bushels per acre is considered 
a fair average yield w’hen cultivated systematically. According to Sik GkOkCE 
Watt a return of about six tons per acre may generally be obtained in India. 
It is best, of course, to plant the crop in rotation wath other crops. It has 
been found that if planted after a leguminous crop the yield is greatly increased. 
As a catch-crop or ground-cover the plant seems w^ell-adapted, and on areas 
where weeds cannot be kept under control by manual labour, the planting of 
Sweet -potatoes w'ould effectually answer the purpose and at the same time 
provide an article of wholesome food. 

As in the common potato there are a great number of varieties, these 
varying in size and sh«'ipe of leaves and tubers. Both tubers and leaves are 
red or purplish in some varieties. In some again the leaves are entire and 
heart-shaped, in others palmate. The different varieties are given different local 
names in some countries, as in America, the West Indies, etc. Some varieties 
produce only one enormous tuber, while others are characterised by a number 
of smaller tubers produced in a cluster around the main root. Tubers of a 
medium size are generally the best for eating. Sweet-potatoes have, as is well 
known, an agreeable sweetish taste. They contain more sugary and starchy 
matter than the common potato, but rather less nitrogenous substance. 
Recently it has been grown in some parts of the world, especially in the 
Azor^, as a source of sugar, and is said to be an excellent source of spirit, 
22S lb, of tubers yielding about ten quarts of absolute alcohol. 

H. F. MACMILLAN. 



THE CEYLON PEASANTRY. 

R. CHELVADVRAl-PROCTOR. 

( Continued from f. 238 ), 

My object in discussing? the merits of the system of msUtyer cultivation 
in Ceylon is to invite the attention of local men of capital and education to it. 
It is an ancient system in Ceylon which has f?rown and developed, like a 
plant, without extraneous aid of legislation or compulsion. Its root is firmly 
struck into the social organisation oi the people and its branches afford 
shelter to many a family that had been rendered landless. A metayer culti- 
vator may start life without a cent in his pocket ; with nothing except his 
owm ability and that of bis family to work. Slowly he acquires property 
in cattle by receiving “wages*' in kind for tending his landlord's cattle, a boy 
of his, or his wife, earning this wage. Soon he becomes owner of agriciiltund 
implements. He saves paddy from his metayer share to supply his own seed 
at the next sowing, and thus becomes entitled to draw the customary “share'’ 
for the contribution of seed. He uses his own cattle for ploughing and trans- 
port and receiv^es the customary hire. The landlord considers him more or 
less as his apprentice, and when the time comes for the metayer tenant to 
leave his landlord, having saved sufficient means to set himself up as an 
independent farmer, he is helped to it by the landlord. Like a son who 
leaves his parental home to build up a new one for himself, so does the 
metayer tenant leave his former landlord, receiving his blessing. This is the 
old method of communal expansion. It is a common thing in our own ex- 
perience to see families once rich becoming poor. Among the peasiantry 
poverty carries no social stigma. All possible assistance is given by the 
community to rehabilitate the fallen. And thus it is that the supply of 
metayer cultivators come. 

Closely involved in the metayer system of cultivaton is the subject of 
land tenure which explains the system. Under the native kings all lands in 
the realm belonged to the State, Subjects were allowed to occupy as much 
land as they could cultivate. The formation of a village was not to be done 
in a haphazard manner, but should follow the order and method laid down 
in the Shasiras and enshrined in custom. The king received rents from the 
occupied portions of his land. It was in his power to make absolute gifts in 
land to families and communities, in which case no rents were leviable. 
Some lands were burdened with obligation of personal service. But property 
in land in every case carried with it certain duties, responsibilities, rights and 
alscr immunities. These varied according to places, circumstances and staiu.s of 
the occupiers. Property of which the owner or owners failed to render obliga- 
tions escheated to the State. The system of native government on arrivjil of the 
Portuguese was found to be carried on on the following lines : — “ Tlie land was 
divided into certain portions, each of which was appropriated to realisation of 
one particular object of Government, whether of Religion. Finance, Justice 
and Defence. Personal service, variously modified according to their 
approximation, then constituted the tenure upon which land was occupied 
and upon failure of that service the king reassamed possession. No individual 
was therefore taxed but in the object of his possession. The soldier and 
civilian in their respective services, the cultivation of land in its produce, ihe 
workman in his merchandise and the daily l^boiirer ^rtaip^^^ p^ 

‘of :|iis lahour.". 
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It woukl appear that the metayer tenant could hold lands from any of 
the follovvin^J landlords : the church, the king, the soldier, the civilian and 
the peasant, and none of these could raise the “rent” arbitrarily. The church 
afforded sanctuaries against oppression. High lands on which the inetavcr 
lived were absolutely his own. He was not to pay rent on them to any one. 

The village is not merely a geographical unit. It is also a .winL an 
ccclcsinslioil, and a c/V/V unit enjoying some measure of self-government. 
Those who live in it are bound by its customs and usages. And customs 
and usages of the village are not like the laws of the Medes and I ersians. 
The village council — I use tlie expression in the sense that it is understood 
by the villagers, viz : the Council of Elders — can change them to suit changing 
conditions. The metayer tenant, as also the landlord, is amenable to the 
order of the * C(3uncil ^ neither of them can act unfairly to the other without 
exposing himself to ecclesiastical, social and even civil punishment. It is the 
social punishment tliat is most dreaded. 

The chief industry of the village is the cultivation of paddy and raising 
other food products. Other industries are subsidiary to it. It is the time- 
honoured belief that producers of corn stand high in the social scale. Duties 
( Manna) of those who stand high are settled on the principle of itoblrssc 
ohliiii'. The agriculturists are enjoined to practise the following virtues — 10 
in number — which should distinguish them from tlie rest and constitute the 
essence of their being. They are 1. Keeping an oath (2) Raising up the 
fallen ( 3 ) Being obliging (4) Having compassion (5) Supporting relations 
(6) Perseverance (7) Paying taxes (<S) Being peaceable (9) Hospitality (10) 
Correct or relined conduct. The family sense in the individual is a strong 
motive oI conduct in the peasant. Xot only is that .sense induced by the 
race culture which lie had inherited, but also by the numerous checks which 
various institnlioiis (of course, the>' are ancient ones) have placed to ensure 
hi^' “correct conduct Thus it comes to be that in spite of exploitation, 
injury and poverty the villager is still honest, kind, sympallietic and ol4iging. 
Tims also is explaiiie<l tlie chai acter of the poor Indian cooly who boldly 
undertakes to pay the debts of his deceased parents and would make great 
sacrihees to fullil his undertaking. In the whole Island I do not think there 
can be a single villager who will not willingly contribute to defray the 
expenses of visit and reception of a great personage who goes to his village 
in the name of culture. 

A feature in the padd\ cultivation is the communal interests and co- 
operative spirit that it fosters. In the forming and repairing of village tanks 
and channels, in putting up fences, in watching the crop and in several other 
details of work connected with the industry, co-operation of the whole village 
community is re(|nired. Call this co-operation, or use the less objectionable 
word combination, the fact remains that the community through this means 
acquires co-partner,ship interests. x\u industry is said to be carried on upon 
the co-operative principle “when the employers and the employed are 
merged into one, and when the capital which is needed for the 
production and distribution of wealth is supplied by those who provide the 
requisite labour.” In the light of this definition, tlie \illage community is a 
co-operat i ve associa t loi i . 

That villagers were not isolated nnits, but that, even before the British 
(Tovermnent opened roads and railways, they had enjoyed some facilities of 
communication is evident. The late Mr. Withers while holding the 
appointment of Assistant Government Agent, Mullaitivu observed : “It is in- 
teresting to observe how the seats of the chief temples are still the Em- 
poriums of Commerce at the festival seasons when inhabitants of the most 
‘distant villages congregate to pray and to purchase.” The great festivals of 
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the Sinhalese and Tamils suggest the existence of an industriai and political 
federation of the village units from remote times. Tlie festivals, which are 
national, express the paramountcy of the paddy cultivating community in the 
State. 

(1) Avurudu Mangalla (the Hindu New Yeai) festival is celebrated 
soon after the Maha harvest. It was both a thanksgiving worship and a 
political pageant. At this festival the king used to receive a certain portion 
of his revenue and to confer new appointments. 

(2) In August, just before the sowing, comes the Perahera festival. 
The people congregate to worship, to discuss industrial questions, to sell and 
to purchase. Usujruciuary mortgages are discharged during this time. 

(3) Karthiya Mangalla (Velakkedu) festival in November is celebrated 
by a general illumination for one night. This marks the rejoicing over the 
earing of paddy crop. 

(4) Alutsal Mangalla (Puther) festival celebrated the bringing of new 
rice to the homes of landlords and farmers on an auspicious day. After this 
festival commences the reaping. 

Ihe old institution of the peasjintry are still intact. I am not one who 
seeks for the golden age in the past, but I feel convinced that the past has 
lessons to teach us. If we can build on our past history and traditions the 
saving, moral and economic, to the community wall be great. Nor can it be 
said that modern education is so barren of resources that it cannot adapt the 
past, taking in all that is good and useful and rejecting all that is effete and 
worthless of the past, to suit the requirements of onr new conditions and 
environments. Thus alone can new life be given to the industry and the 
people. Former^' there was a privileged class, the brahmans and the 
priests, particularly, who applied themselves to study the wants of the peo- 
ple whom they directed to safe course. Now the duty has fallen on the 
educated class. If the condition of the peasantry is to improve, it must be 
through their iniluence. The danger of a growing proletariat class should 
be minimised. The Kandyans carried on war for over 300 years with three 
European powers in succe sioii, without incurring a national debt and with- 
out serious economic distress among the people. If there had been a pro- 
letariat class among them depending on cooly hire for maititenance the state 
of things would have been different. Accumulation of wealth in the hands 
of a few is not desired. The Amie (Metayer) system of cultivation, invested 
as it is with traditional dignity, and possessing as it does the advantage of 
its principle being well understood by the people, I trust will, if availed of 
by capital, serve as the means of bringing many landless people back to the 
land. Capital will hnd investment on paddy fields on this condition of culti- 
vation highly profitable. 

If in a commercial country like England where competition has super- 
seded custom, where each individual is free to seek his own gain, unfettered 
by caste considerations or family traditions, according to the way he thinks 
the best and where labour is in constant conflict with capital, withal mobile, 
the metayer system, which depends for its success on the mutual regard and 
trust, cannot be a success. This cannot be any reason why the system 
should be abandoned iii Ceylon. Race culture, moral and physic influences 
here are different; so are also climatic conditions, standiird of living, social 
and civic outlook. In some parts of the Continent of Europe, the metayer 
system obtains. There it is merely an economic arrangement between the 
landlord and the tenant, the former agreeing to pay the latter a share of the 
prodlice in lieu of rent. There at best the position of the tenant Is pr^- 
cariqus. No safeguards are provided th^e, such as exist her^, 
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tenant fairplay. The tenant lives on the landlord’s land which he tills. No 
fixity of tenure is assured and he often suffers loss through competition. 
Yet learned men who studied the subject of metayer tenancy in the Con- 
tinent of Europe in all its aspects speak of it in tei*ms of unstinted praise. 

The Right Honourable Henry Fawcett in his Manual of Political 
Economy says : — “ If we wfish fairly to compare the condition of an agri- 
cultural population in a metayer country with its condition under a different 
system of land tenure, we ought to contrast the metayer country not with 
capitalist farmers but with agricultural labourers, working for hire. If this 
comparison is made, there certainly can be no doubt that the metayers of 
Italy in their social and economic condition are in every respect greatly 
superior to our own agricultural labourers. 

Chateauvieux states: ‘'The metayer system constantly occupies and 
interests the proprietors which is never the case with great proprietors, who 
lease their estates at fixed rents. It establislies a community of interests, 
and relations of kindness between the proprietors and the metayers — a kind- 
ness which I have often witnessed and from which results great advantages 
in the moral condition of society."’ 

“SiSMOXDi, who was a metayer landlord, speaks in warm approval of the 
system. He proves by the most definite facts that under the metayer tenure 
the land is well cultivated, and that the condition of the metayer tenants is 
in every respect most satisfactory.” 

The Right Honoukable Fawcett further states: “It must be re* 
nieml)ered that the labour of the metayer will be, in all probability, much 
more efficient than that of our own agricultural labourers who simply work 
for hire; they have no interest in the work in which they are employed, they 
have no motive, but to labour with just sufficient skill and regularity to avoid 
being dismissed. To tliem it is a matter of little moment whether their 
employer’s profits are large or small. The indolence and carelessness which 
are thus engendered cause a loss to an employ er which is rarely adequately 
appreciated. ” 


F'ARIMI OO. 

DEPOT 

Diyatalawa Mills, Vauxhall Street, Slave Island. 

Fowls Rs. 18, IS, 10*50, ;uid R«. 9 per dozen Ducks Rt. IS, Geese R*. 60, 
Turkey cocks Ri, 120, Turkey-hens Ri. 90 per dozen 
Guinea fowls R«* 48, Pigeons Ri. 6, Partridges R». 6, per dozen 

Quails to order. 

Pigs, Porkers, cto. 3S per lb. live weight. Sucklings Rt. 7*50, S and 3. 

Kggs, fre$h, 75 ct*. per dozen. 

Ttltfkhpttt 1087 and 288, Teltcrama : Wally. Colombo 

Utttal ditcoimt to the TRADE. 
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LINSEED PROD UCTI ON IN INDIA. 

The object being to promote flowering, not to produce long, straight, 
iibre-yielditig stems, the seed is sown much thinner than is generally the case 
with European flax. The result of this special cultivation has been to 
develop several well marked races, all of which possess one characteristic — a 
much-branched stem. There are two readily recognised kinds, namely, a 
white-seeded and a red-seeded, and of each of these at least two grades with 
either “ bold’^ or “ smalP^ forms of the seed. The latter may be only a con- 
dition of defective cultivation or immaturity of crop, but commercially the 
bold seed is the form of greatest value. The subject of the cultivated races 
of linseed is, however, too imperfectly understood to allow of more being at 
present said regarding them than that many distinct forms exist. It would, 
therefore, be the most obvious course to pursue, in any attempt at new 
developments of the linseed traffic, to improve the stock by car<d‘ul selection 
in the direction desired, rather than to attempt the acclimatisation of exotic 
stocks. It is well known that the quality and yield of oil varies greatlv in the 
seed of one country as compared with that of another. Tlie white-seeded 
form has usually white coloured flowers, the brown-seeded blue flowers. 
Moreover, the white seed has thinner shell, and contains nearly Iw^o per cent, 
more oil than is the case with the red. These facts have led to many in- 
quiries as to the white-seeded plant being grown separately and the seed 
sent into the market pure. The demand for such pure seed has never, how- 
ever, been so large and constant, nor the hopes of increased price siifliciently 
encouraging, to tempt producers to give the attention to the subjccl that 
would be necessary. Moreover, it is said that the quality indicated is not 
constant. In other words, under altered conditions, the w'hite-seecled plant 
may produce red seed and thus frustrate the production of a pure crop. 

The linseed consumed in India represents only about live per cent, of 
the production, hence it is not far from correct when it is affirmed that the 
traffic as known to us to-day is entirely a conse(]uence of the British adminis- 
tration — a gift to the agriculture of India which covers an area of land, 
profitably utilised, of approximately four million acres, and gives a pi odm.tion 
of half a million tons of oil-seeds, wrhich represents a contribution to the 
earnings of the farmers of three and a half million pounds sterling. More- 
over, it is a crop that may be used as a safety-valve, and be increased or 
decreased according to the owaicr’s advantage. In other words, land is 
thereby profitably cultivated, in excess of ordinary food necessities, wliicli 
may be throwm under food crops as occasion arises. But for these ver\' 
reasons, the traffic is subject to the greatest possible variations. Production 
depends greatly on local necessities of food, the prices ruling in Europe for 
linseed, and the relative values of linseed and cotton for the time being. The 
Argentine Republic has within recent years become India’s most formi- 
dable' rival. 

Linseed, like wdieat, is very readily influenced by the vicissitudes of l>ad 
seasons, caused either by drought or blight But so important a position has 
the Indian supply secured in the markets of the world, that when the 
quantity decreases the price, as a rule, rises, thus compensating the producer- 
But perhaps the most instructive lesson to be learned from the study of the 
areas of production of linseed, in relation to the returns of foreign exports, 
is the circumstance that while linseed holds the third position in area, the 
value and quantity of the seed exported from India are usually very nearly 
the values and quantities of all the other oil-seeds taken together. And from 
this standpoint alone, therefore, is derived a fairly tangible conception of the 
consumption of oils and oil-seeds within India itself, and full confirmation 
obtained of the statement already made that linseed is grown primarily for 
the purpose of export : it is a rent-paying crop.— W atT'S Commercial 
Products op India. 
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EFFECT OF IRRIGATION WATER ON LAND 


A. D. HALL. M.A.. F.R.S. 

Closely linked up with the problems of dry-land farmin^^ are those which 
arise in arid climates from the use of irrigation water on land which is either 
imprej^nated with alkaline salts to he^^iii with or develops such a condition 
after irri/^ation has been practised for some time. The history of irrigation 
farming is full of disappointments due to the rise of salts from the subsoil and 
the subsequent sterility of the land, but the conditions are fully understood, 
and there is no longer any excuse for the disasters which have overtaken the 
pioneers of irrigation in almost every country. Sterility may arise from two 
causes — overmuch water, which brings the water-table so close to the surface 
that the plants’ roots may be asphyxiated, or the accumulation by evaporation 
of the soluble salts in the surface layer until plants refuse to grow. The 
annual cutting off of the cotton crop in Egypt as the water-table rises with 
the advance of the Nile flood affords a good example of the asphyxiation, 
but in llie neighbourhood of irrigation canals we also hnd many examples of 
sterility due both to the high water-table and an accompain ing rise of salts. 
The governing principle is that drainage must accompany irrigation. Even 
if free from salts at tlie outset, the land must accumulate them by the mere 
evaporation of natural waters, and they will rise to the surface where they 
exert their worst effect upon vegetation, unless from time to time there is 
actual washing through the soil and removal of the water charged with salt. 
Without drainage the greater the quantity of water used the greater tlie even- 
tual damage to the soil, for thereby the subsoil water table carrying the salts 
is lifted nearer to the surface. With a properly designed irrigation system the 
danger of salting ought not to occur ; there are, however, many tracts of land 
where the supply of water is too limited to justify an expensive scheme of 
irrigation channels with corresponding drainage ditches at a lower level. 

Take the case of a fanner with some water from an artesian well at his 
disposal, with perhaps little rainfall, with land subject to alkali, and no 
considerable natural fall for drainage. If he merely grades the land and 
waters it, sterility rapidly sets in; the only possibility appears to be to take 
a comparatively limited area and to cut out drainage ditches or tile drains 
4 or 5 ft. below the surface, even if they have to be led into a merely local 
hollow that can be abandoned to salt. The bed thus established must then 
be watered at any cost until there is a How in the drains, after which the 
surface is immediately cultivated and crop sown. There should be no further 
application of water until the crop covers the land, the use of water must be 
kept to a minimum, and by the ordinary methods of dry cultivation eva- 
poration must be allowed only through the crop, not merely to saAe water, 
but to prevent any rise of salt. With a loose surface and wind-breaks to 
minimise evaporation it has thus proved possible to grow valuable crops even 
on dangerously alkaline land. Superphosphate and sulphate of ammonia 
have proved to be useful fertilisers under these conditions ; both tend to 
prevent the reaction of the soil becoming alkaline, and the calcium salts of 
the superphosphate minimise the injurious effects of the sodium s;ilts that 
naturally accumulate in the land. On the other hand nitrate of soda is a 
dangerous fertiliser. Attempts have been made to reduce the salts in the 
land by the growth of certain crops which take up a large proportion of 
mineral matter, but I have not been able to ascertain that much good can be 
thus effected. Sugar-beet and mangolds do appreciably reduce the salt 
content, but are scarcely valuable enough to pay for such special cultivation 
and the limited irrigation water ; the best thing appears to be to grow salt- 
bush on the non-irrigated margin of such areas, if only to prevent the 
efflorescent salts from blowing on to the cultivated portion.— Address to 
T ttR British Association. 



THE CULTIVATION AND SELECTION OF 

SESAMUM. 


Sesamum is a seed-producing crop, the cultivation of which is worth 
attention in the West Indies. Experiments have been made already in 
Grenada, Antigua, Montserrat and St Kttts« Tlie commercial possibilities of 
the cultivation are of course not yet definitely known ; in Antigua, the prin* 
cipal factor which interfered with the cultivation of this crop was disease* 
but the appearance of a paper on the improvement of Sesamum, in the 
Philippine Agriculturist and Forester, makes it seem likely that this and 
any other difficulties pertaining to the plant itself can be got over by selection, 

It may prove interesting before referring to the selection work, to give a 
brief account of the cultivation of the crop. A native most probably of 
North Africa, Sesamum is a plant wffiich requires a warm climate, and 
although it can be grown on almost the poorest land in cultivation it does 
best, like most other crops, on a rich fertile one, preferably light. The 
methods of planting differ, but in the Philippines it has been found best to 
plant the seed in rows. When they are about four inches high, they may be 
thinned from two to four inches apart. This depends, of course, upon the 
variety and the cultivation. The kind must be properly weeded. As regards 
different varieties, it is stated these can be easily recognised from one 
another by their leaves, capsules and the duration of time from sowing to 
mjiturity. Some are early varieties and others are late. One of the most 
productive varieties tested in the Philippines seems to be No. 1622-F, (White). 

Sevei'al diseases of Sesamum appear on the Philippines. The most com- 
mon insects are leaf rollers. There are two fungus diseases observed : the 
damping off fungus, and a leaf spot caused by Ccrcospora Sesami, A. Zimm. 
The diunping off disease generally occurs in rainy weather, when the plants 
are crowded. It attacks only the small plants. C. Stsami attacks the leaves 
only, and eventually causes them to fall. 

The harvesting of Sesamum is very easy and simple. The stem is cut 
close to the ground with a sickle, and the cut stems are then piled up and 
tied into bundles. The smaller the bundles the better will be the drying. 
Immediately after they are brought to the drying house, they can be spread 
on a mat. They are dried there till all the capsules are opened and the seeds 
can be shaken out. As regards market value, the figures given in the paper 
under consideration do not apply to the West Indies, but it may be noted 
that it is said three litres of the white variety seed sells at 30 to 40 centavos. 
The black fetches less. 

With reference to the use of Sesamum seed, it is stated that two-thirds 
of the world’s production goes to Marseilles for oil extraction largely used 
for making soap, in perfume, and for burning in lamps. It is also extensively 
used in certain places, e.g., Egypt, as a substitute for olive oil. As is well 
know*n, the residual matter or cake is employed as a cattle food, in which 
connection it has been observed to have a great influence upon the butter 
and fat of dairy cows. 

Turning now to the selection experiments, it may be explained that 
before the harvesting of each variety, vselection was first made in the field. 
During the selection several variations were noted : in the number of the 
locales, in the branching habits, and especially in regard to ^sceptibility^ to 
leaf s|^t. Space prevents a discussion hereof the tables of observations^ and 
if must suffice if we present the summary of conclusions, based upon theac 



457 


figures, which the author places at the end of his articffe : — 

( 1 ) The yield of sesauium can be increased by selection in tlie field, 
and by growing the selected seeds in separate plots. ( 2 ) The sports which 
appear in 403-F, such as the hairy and the smooth forms, can easily be bred 
true. (3) With the character of high yielding which is found in certain 
plants of 403-F, can be correlated branchiness, fineness of the hair, and shape 
of the capsules, in all of wheh they differ from the common stock. (4) The 
varieties of 404 and 403-F can be self-fertilized. (.5) Sesamurn in common 
cultures in the Philippines needs to be improved by selection, as regards 
strength of stem, immunity to disease, imiformiU^ of type, resistance to 
drouglit, and brevity of crop period ; and above all else, as to productiveness. 

— Agkicultukal Nkws. 


EXTENSION OF CROPPING BY DRY 
FARMING. 

A. D. HALL, M. A.. F.R.S. 

Let US now consider the various methods by which land suffering from 
one or other of the disabilities we have just discussed is nowadays being 
brought into cultivation. The most important, if we consider the area 
affected, is the extension of cropping into regions of a deficient rainfall by 
means of what has been termed dry-farming. So far as its immediate 
methods go, dry-farming consists iji nothing more than the application of the 
principles of husbandry worked out by English farmers in the east and 
south-east of England, principles first expounded by Jethro Tull, though a 
complete explanation was not then possible, even if it is now. In the first 
place, the tilth must be made both deep and fine, thus whatever rain falls 
will be absorbed and the conditions favouring a deep and full root range will 
have been established. Next, the soil below the surface, though finelv 
worked, must be compact, because only tlius can the water present travel to 
the roots of the plant. Lastly, a loo.se layer must be maintained on the sur- 
face, which, though dry itself, acts as a screen and barrier to prevent loss of 
water from the effective soil below by any other channel than that of the 
plant. Granted thcvse methods of cultivation, the new feature about “dry- 
farming,” which has Ixren introduced by settlers in the arid districts of 
Australia and North America, is the use of a year of bare fallow in which to 
accumulate a suppl>' of water for the next years’ or two year’s crop. This 
raises the fundamental (jiiestion of how much water is necessary for the 
growth of an ordinary crop. The first investigation that L.awks and Gilbert 
carried out at Rothamsted dealt with this very point ; they grew^ the usual 
field crops in pots, protected the surface of the soil from evaporation so that 
all the loss of water proceeded through the plant, weighed the water that 
W'as supplied from time to time, and finally w’eighed the produce, expressing 
their results as a ratio between the dry matter produced and the water 
transpired by the plant, The.se experiments have been repeated under 
different climatic conditions by Hellrikgel in Heidelberg, by Wollny 
in Vienna, by King and others in Ameriai, Now the two processes in the 
plant, airbon assimilation and transpiration, are not causally connected, though, 
as both are carried out in the leaf and have some factors in common, they 
are found to sliow some constancy in their relative magnitudes. Lawses and 
Gilbert obtained a ratio of about 300 lb. of w*ater transpired for each pound 
of dry matter harvested, but the other investigators under more arid conditions 
found much higher figures, up to 500, and even 700 to 1, Now, a crop 
yielding 20 bushels of wheat per acre w*ill contain about a ton of dry matter 
per acre^ so that, taking the high ratio of 500 to 1 no more than 500 tons of 
water pc?r acre or 5 in. of rain wall have been consumed in the production of 
this orop. 
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It is, of course, impossible to ensure that all the rain falliiij;? withht a 
year shall be saved for the crop ; much must evaporate before it reaches the 
subsoil where it can be stored, and only when the crop is in full possession 
of the land can we expect that all the water leavinj^ the soil shall through 
the crop. What proportion the waste bears to that which is utilised will 
depend not only on the degree of cultivation, but upon the season at which 
the fall occurs ; summer showers, for example, that do not penetrate more 
than a few inches below the surface will be dissipated without any useful 
effect. When the climatic conditions result in precipitation during the winter, 
the water will be in the main available for crop-production ; and it has been 
found by experience that cereals can be profitably grown with as small a 
rainfall as 12 in. The necessary cultural operations consist in producing such 
a rough surface as will ensure the water getting into the subsoil ; hence 
autumn ploughing is desirable. Where the precipitation is largely in the 
form of snow, a broken surface also helps both to absorb the thawing snow 
and to prevent it being swept into the gullies and hollow places by the wind. 
On some of the Russian steppes it has become customary to leave a long 
stubble in order to entangle as much snow as possible, but probably a rougli 
ploughing before the snowfall would be ev'-m more effective. When the 
rainfall drops to the region of 12 to 16 in., and occurs during the summer 
months, then dry-fanning methods and the summer fallow become of the 
first importance. The deep cultivation ensures that the water gets quickly 
down to the suf'jsoil away from danger of evaporation, and the immediate 
renewal of a loose surface tilth is essential in order to conserve what has thus 
been gained. 

In connection with this dry-farming there are several matters that still 
require investigation before we can decide what is the minimum rainfall on 
which cultivation can be profitable. In the first place, we are unh’ im- 
perfectly informed as to the relation between rainfall and evaporation. y\t 
Rothamsted there are three drain-ganges side by side, the soil layers being 
20, 40 and 60 inches deep respectively. The surface is kept rough and free 
from growth, though scarcely in the condition of looseness that could be 
described as a soil mulch. Yet the evaporation, even under a moist English 
atmosphere, amounts to one-half of the annual rainfall, and the significant 
thing is that the evaporation is approximately the same from all the gauges 
and is independent of the depth of sul)soiJ within vvhicli water is stored. 
Evaporation then would seem to be determined by surface alone, but we 
are without systematic experiments to show how variations in the surface 
induced by cultivation will alter the rate of evaporation. A knowledge of 
the evaporation factor would then inform us of what pioportion of the rain- 
fall reaches the subsoil ; we then want to know to what extent it can be 
recovered, and how far it may sink beyond the reach of the crop. It is 
commonly supposed that tlie subsoil I'lelow the actual range of the roots of 
the crop may still return water by capillarity to the higher levels that are 
being depicted, the deeper subsoil thus acting as a kind of regulating 
reservoir absorbing rain in times of excess and returning it when the need 
arises. But some work of Leathkk’s in India and Alway’s on the great 
plains of North America throw doubt on this view, and would suggest that 
only the layer traversed by roots, say, down to a depth of 6 feet, can supply 
water to the crop ; the water movements from the deeper layers due to 
capillarity being too slow to be of much effect in the maintenance of the 
plant. The evidence on either side is far from being conclusive, and more 
experiment is very desirable. 

It would also be valuable to know how far evaporation from the bare 
soil can be checked by suitable screens or hedges that will hre k the sweep 
of the wind across the land. In England hedges have always been looked 
at from the point of view of shelter from stock; we find them most 
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developed in the grazing districts of the west, while bare, open fields prevail 
in the east and south. Yet the enormous value of a wind-screen to vegeta- 
tion can be readily observed, and the market gardeners both in England, 
and the still dryer districts of the south of F'rance make great use of them. 
Lastly, we must have more knowledge about the relation between transpira- 
tion-water and growth ; we do not know if the high ratios we have spoken 
of hold for all plants. Xerophytic plants are supposed to be possessed of 
protective devices to reduce loss of water. Are they merely effective in 
preserving the plant from destruction during the tierce isolation and drying 
it receives ? and do they enable a plant to make more growth on a given 
amount of water ? Wheat, for example, puts on its glaucous, waxy bloom 
under dry conditions. Is this really accompanied by a lower rate of 
transpiration per unit surface of leaf ? and is it more than defensive, conno- 
ting a better utilisation of the water the plant evaporates ? 

The cultivation of these soils with a minimum rainfall necessitates 
varieties of plants making a large ratio of dry matter to water transpired, 
and also with a high ratio between the useful and non-useful parts of the 
plant. Mr. Beaven has shown that the difference in the yields of various 
barleys under similar conditions in England are due to differences in their 
migration factors ; the same amount of dry matter is produced by all, but 
some will convert 50 per cent, and others only 45 per cent, into grain. 
This migration ratio, as may be seen by the relation between corn and straw 
on the plots at Rothamsted, is greatly affected by season ; nevertheless, 
Mr. Beavkn’s work indicates that under parallel conditions it is a congenital 
characteristic of the variety, and therefore one that can be raised by the 
efforts of the plant-breeder. I'he needs of dry-land farming call for special 
attention on the part of the breeder to these two ratios of transpiration and 
migration. — Address to the British Association. 


BASTARD TRENCHING. 

In connection with experiments that have been made in planting trees in 
holes in winch the subsoil had been fractured by dynamite the following 
from the Gardeners' Chronicle is not without interest : — 

The operation known as bastard trenching, the essential of which is the 
“breaking up of the bottom spit,” has formed recently the subject of experi- 
ments by Messrs. Pickering and Ri sskli.. The land treated was of four 
distinct types — light sand, two rather heavy loams, and a strong clay, and 
many of the experiments extended over four seasons, iiie land after bastard 
trenching was planted with dwarf fruit trees, and the results of the operations 
were compared with those obtained with trees in similar but uutrenched 
ground. The results showed a surprisingly small benelit accruing irom the 
operation. It was found that the trees in the trenched ground showed at 
little if any advantage over those growing in the untreated plots; phy.sico- 
chemical examination of the soil indicated also but small ameli(M'ation, either 
W'ith respect to moisture or nitrate content, and the authors conclude that, 
except w here the soil has a hard pan, bastard trenching — provided that no 
manure is incorporated with the bottom spit — is productive of little benefft 
to the growth of the trees. 

It must be conceded that the results are surprising, for since the days of 
Jethro Tull we have been taught to attach great importance to the thorough 
working of the soil ; at the same time w’e are inclined to think that if the ex- 
periment were repeated with quick-growing plants — vegetables or Howers — a 
more striking difference in favour of trenching would be observed. Although 
the experiments, as might be anticipated were made and are described with 



are, we do not find mention of the extent to which the soil of the untrenched 
plots was disturbed during the planting of the trees. If the disturbance was 
considerable and affected more than the two top spits, the soil of the 
“ untreated^* plots was in fact and in some measure bastard trenched. In any 
case the moral to the gardener is apparent : supplement bastard trenching 
with the time-honoured practice of incorporating manure and other humus 
yielding materials with the broken-up spit, and whenever possible acid to the 
manure a little phosphatic artificial manure, such as basic slag. 


THE MEXICAN PROCESS OF CURING 

VANILLA. 

The sun process is used in Mexico entirely. It reciiiires the most time 
and labour and, as practised there, is really an art, if art, as has been .said, is 
“ simply an intense and intelligent application to detail. The vine flowers 
there during the months of April and May and tie first beans are picked 
about the beginning of November, the picking continuing until the end of 
February. The green beans are lirst placed in long, ordinary rows on clean 
straw mats in the sun, where they are left for about an hour, in which time 
the tropical sun has caused them to attain considerable heat. They are 
then hurriedly taken up and put in large cases called ‘ cajons,” each capable 
of holding from two to four thousand pounds of beans. These “ cajons 
are well lined with blankets and when filled are covered with more l>Iankets 
to make them as air-tight as possible and in this manner the beans arc 
sweated for from twenty-four to forty-eight hours. They are still hot when 
taken out and placed on long frames or beds called “Camillas” and taken into 
the “ vainnillol.” as the house is called, where the vanilla is stored. Here 
the “Camillas” are placed in racks. In the “ vainnillol” a good circulation of 
air is always maintained and tlie “Camillas” are left here to dry and cool for 
several days, when the same process is repeated with the exception of lengtii 
of time vanilla is sweated in the “cajon,” which is shortened with each 
repetition. 

This is done several times before the beans develop an aroma and iiiany 
times before they are properly cured. About the beginning of March, those 
picked during November, having practically reached a state ot perfection, are 
placed in a large tin-lined depositor\' for observation as to the further develop- 
ment of flavour and keeping properties, for it must be remembered that if 
they are undercured the beans will deteriorate very rapidly, becoming mouldy 
or infected with a species of small vegetable lice which ruin the flavour, while 
if overcured some of the valuable flavouring properties are lost, the beans 
become dry and woody with a diminished aroma. 

Those picked later are added from time to time, as they arrive at the 
same stage, so that by the middle of May the curing process is almost com- 
pleted. During the time the beans reimiin in depository, they may. if neces- 
sary, be taken out and again put through the process of sunning, sweating and 
airing, though for a much shorter period than before. 

They then pass a final inspection as to flavour, appearance and touch. 
If this is siitisfactory they are ready for bundling and are taken from the 
depository, graded and sorted according to qmlity and length and put into 
bundles of about one hundred l^ans each. 

GEA01NG, SORTING AND BUNGLING CURED BEANS, , 

If curing is an ait bundling is indeed so, and in this respect the Mexican 
vanUlero has no equal. The bundles average in weight about a pound and are 
packed in cans, forty bundles to each can, and the c»ins in turn are packed in 
c^dar cas<is, four or five cans to the case. They are now ready for market 
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Six months have elapsed since the vanilla was tiiken from the vine and 
daring this period every bean has been handled indivir ually many times. 
When cured it is about one-sixth of its original size in weight and circum- 
ference, though retaining its original length, and ranges in colour from a light 
reddish brown to a deep chocolate. Vanilla is graded by the Mexicans into 
six classes : ‘‘ Picadura’^ or cuts, Ordinario,” “ Mediana” or fair, ‘‘ Buena” 
or good, superior or good to prime and extra or strictly prime. 

Most of the vanilla gathered during November does not contain the same 
percentage of gums, resins and other Havouring properties that the later 
gatherings contain, consequently the beans must be cured down more, in 
order to develop their flavour and keeping properties ; and to facilitate this 
they are cut up in small pieces- These are the “ Picadiira” or cuts which 
form about 25 per cent, of the crop. 

The vanilla next gathered constitutes, when cured, the ordinary quality 
and the beans are light reddish brown in colour ; after which come the 
“ Mediana,” which are somewhat darker. As the season advances the quality 
keeps improving, the superior and extra qualities, those richest in essentials 
and darkest in colour, being gathered from Christmas until the crop is 
completed. 

There are times during the curing season when a long spell of inclement 
weather compels the curers to resort to the use of ” Calorihcas” or ovcius, to 
generate the lieat in place of the sun ; but as this rarely Jiappens. that method 
is seldom resorted to. — Indian AokicrLiTKisT. 


CEYLON AGRICULTURAL SOCIETY. 

PROGRESS REPORT, LXV. 

MEMBERSHIP 

The following members joined since the last meeting held on August 
nth:— 

E. Peace; The Superintendent, Ferham Estate ; W. S. Cookson ; The 
Ncav York Public labniry : John Booth; F. W. Barker; T. H. 01)evesekere; 
Dr. M. J. de Jong; Dr. M. J. Appaswamy; W. Diopenheim ; Bulatgey 
Komiehamy ; Henry A. Peiris; P. M Tikiriduraya ; T. H Madawela ; M. B. 
Ratwatte ; F. VanRooyen; T, B. Paiiabokke. 

This brings the total membership up to 1838. 

STAFF. 

1'lic Secretary visited the following places in the course of his tours: — 

Akurana, Alawatugoda, Palapatwela, Madawela, Naiila, Panampitiya, 
Dambulla, Innamaluvva, Habarana, Miueri, Topawewa, Teldeniya, Urugala, 
Alutnuwara, Medivvaka, Kengella, Panadure, Bandaragama, Biyaiiwela, Pas- 
yala, Danovvita, Ambepusse, Kegalle, Kadugannavva, Talatuoya, Hangiiranketa, 
Munvvatte, Alutgama, Ittapana, Hahvela, Malugama, Kalutara, Tantiriinulla, 
Jambureliya, Kesbevve, Keenadeniya, Rattota, Pussella, Panwila, Eti\'awala, 
WekacUi, Makandura, Famiala, Naranmulla, Magania, Cialle, Akuressa, 
Parakaduvva, Dampella, Telijjavvila, Mataru, Dikwella, Gandaia, Nakiilugama, 
Tfingalle, Raima, Kiula, Ambalantota, and Hambantota. 

In addition to their usual circuits the Agricultural Instructors were on 
special duty during part of October and November in connection w'ith the 
distribution of seeds among village cultivators. 

Mr, K. Chinnaswamipillai was transferred to Anuradhapura in September 
on his appointment as Foreman of the Dry Zone Experiment Station there. 
His place at Batticaloa is being temporarily filled by Mr. S. S. Mapanar. 
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GARDENS. 

Some of the trees in Bandaragama orchard have begun to bear fruit. 
The garden has been interplanted with Tephrosia canduia with a view to 
improving the soil by green manuring. 

The Balalla cotton station has been closed and a fruit garden is being 
established on the land attached to the Wariapola resthouse. 

Cotton is being given another trial this season at Hettipola and Nikawera- 
tiya, at the former place in rotation with grain, pulse and root crops. 

The trees in Kegiille garden have been provided with labels bearing 
their botanical, common and native names. 

A proposal to open an Experiment Garden in Batticaloa for the cultiva- 
tion of South Indian crops is under consideration. 

The gardens at Balangoda, Jaffna, Ambalantota, Badulla and Weragoda 
continue to make satisfactory progress. 

PADDY, 

The interval between this and the last meeting was the “offseason” 
in paddy cultivation. The Yala crop of paddy had been taken in at the time 
the last report was presented and Maha cultivation commenced last month. 
During this interval sunnhenip experiments were conducted at the following 
centres; — Ratnapura, Matale, Nugawela (2 fields), Udivspattu, Uduwela, 
Katugastota, Diinnwila, Tissa, Digavvela, Tissavvewa and Kekirawa. The 
sunnhemp when in Hcnver presented a very striking appearance with its 
wealth ol golden-yellow blossom. The effect of the green manure crop will 
not be discernible till early next year, and actual results will be available 
at harvest time. 

Mr. L. de Z. Jayatilleke. Agricultural Instructor, furnishes j*esnhs of 
a Manuring experiment conducted at Kosgoda: — 1 acre of paddy was maiiiu ed 
with 3 cwt. of the following mixture.: — Bonemeal, castorcake and sulphate 
of potash. Plants were raised from 4 measures of seed and single seedlings 
transplanted 6 inches apart. The yield of the iieid was 27 bushels against 
18 . per acre from the adjoining unnianured held. 

Mr. Jas, H. Nugawela, Agricultural Instructor, is conducting experi- 
ments to ascertain the relative merits of tran.splaniirig 1, 2, 3, 4 tk 5 seedlings 
9 inches apart in Harispattu 

As the result of a proposal made by the Secretary of the Planters’ 
Association, Vadan-samba” paddy obtained from South India is being 
cultivated under tank irrigation by the Agricultural Instructor, N.C.P., and at 
the Dry Zone Experiment Station, 

There has been a demand for Molagu samba paddy which did so well 
last year in the Chilaw district, and a fre.sh stock of seed was obtained from 
India, This is a 5 month variety and is w^eil w^orth cultivating in districts 
where paddy of this age is grown. 

Dr. Lockes selected hath id paddy is being cultivated this season in 
Uduwela and Alapalawela on a more extensive scale than last year. Seed 
selection wall he carried on as before. 

Mr. P. B. M. Bandaranayake, Agricultural Instructor, Badulla, w^ho 
carried out a transplanting experiment wath single seedlings at Bindiinuwewa 
reports that the yield per acre w^as 85 bushels against 40-60 bushels when 
broadcasted. Mr K. B. Beddewela in co-operation with Mr. Nugawela, 
Agricultural Instructor, is cultivating 2i acres whth Multnsamba paddy on 
the transplanting system. 

The use of white castor cake in manuring paddy has been so favourably 
re|:^rted on in South India, that Mr. W. Molegode, Agricultural Instructor, 
assisted by Mr. M. B. HaJangoda of Wattegama, was induced to give it a trial. 
An acre of land — in an extensive range of fields— has been manured with 
600 pounds and the cultivators are showing a keen interest in the experiment. 
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COTTON. 

Owin^ to unforeseen difliculties having arisen in the relations with the 
local Agents of the British Cotton Growing Association and the absence of 
good seed, the cultivation of cotton on chena lands in the Hainbantota district 
( which gave satisfactory results last year ) had to be abandoned. The pro- 
posal to permit the cultivators who had their land ready for sowing, to raise 
(luick* growing crops, such as Sorglmm, during the present season has been 
approved by the Assistant Government Agent, and submitted for the sanction 
of Government. 

The small consignment of Cambodia (a variety of American Upland) 
which is extensively grown in India, was received in good time for trials in 
Hambantota District. 

PLANTAIN CULTIVATION. 

In view of the conlraction of plantain cultivation as the result of disease 
ill certain localities, members may be glad to know that suckers from an 
uninfected area arc available at the following rates: — Kolikuttu, Ash plantain, 
Etamuru, Diyamondan, Einbnl hondrawala, Suwandel and Puwalu at Rs. 70/- 
per 1,000; Alu-mondan and Sura mondan at Rs. l.S/- per 100. 'Fhe ciuotations 
are F. O. R., Rambukkana. 

A Kegalle planter has furnislicd some interesting iigures re plantain 
cultivation which; Jiave been communiciated to the Tkopjcal AoKicri/rruisT 
and appear in the November issue. 

CASSAVA. 

At a recent meeting of the Si. V’iiicent Agricultural Society, corres- 
pondence with England and Canada was submitted which indicated that 
there was “an unlimited demand for dried cassava chips at remunerative 
prices,” and it was resolved, with a view to inlrodncing the new industrs' of 
cassava chips and in order to induce the peasants to grow the same to their 
advantage and indirectly to the benetit of the Colony, Government be asked 
to approve of a scheme for the purchase of tlie product on the same lines 
as is done with cotton, 

1'Iie Secretary is in consultation with the Director of the Imperial 
Institute on the subject, so that if the price offered for cassava chips is 
snfiiciciitly encouraging to warrant an extension of cassava cultivation 
(which is already fairly large) in the Island, the Society may be in a position 
to bring the producer aind purchaser together. 

ENCOURAGING THE CULTIVATION OF QUICK-GROWING CROPS. 

The free distribution of seed in anticipation of any possible shortage of 
food supply in the villages during the present crisis was a heavy tax upon the 
resources of the staff. The Finance Committee voted a sum of Rs. 1,000/- 
for this work. 

The instructoi s assisted by four officers of the Agricultural Department 
visited select centres in each district with a view to ascerlainiug the require- 
ments of the different localities and forwarding requisitions for such seed as 
there was urgent need for. The actual distribution was done through accre- 
dited agents, chiefly schoolmasters and headmen. Surplus local stocks of 
seed from specific areas w'cre drawn upon, and this supply was supplemented 
by consignments from India and Australia. A large quantity of Dhura or 
Egyptian sorghum was procured from the Experiment Station, Peradeniya. 
The school gardens rendered material assistance in meeting the demand for 
special varieties of seed and cuttings. A difficulty that had to be faced was 
the general rush for seed, and it was necessary to discriminate carefully 
between bona fide village cultivators and others. 

A number of applications were also received from Estate Superintendents 
on behalf of their coolies; and it may be presumed that all localities which 
were feiind to be actually in need of seed have been supplied. This free 
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distribution while giving an impetus to dry (and mostly waste) land cultivation 
should ensure a plentiful stock of seed for the coming season. During a recent 
visit to the Matara district the timely action taken by the people particularly in 
the WeligamKorale where very little idle land is to be seen, was quite apparent. 

The Secretary desires to place on record the valuable services rendered 
by Mr. W. Molegode, who ably assisted him in the trying task both of 
securing supplies and meeting demands. 

Till the work was organized and brought to a system it w^as necessary to 
draw on all available sources for help, and this was readily forthcoming. 
Extra hands for packing were kindly lent by the Director of Agriculture, 
while the services of the Foreman of the Government Stock Garden and the 
Chief Clerk ( Mr. C. D. W. Kanangara) of the Division of Lowcountry 
Products and School Gardens as well as the four I'^urmese students imder 
training in School Garden methods, were also requisitioned. 

The following summary will indicate the nature of the work done be- 
tween October 25th and November 15th: — 

The number of applicants totalled 402, while 13,321 packets of seed, 
6,100 cassava cuttings, 6cvvt. sweet potato cuttings, 6 maands of potatoes, 200 
lb. yams and 600 lb. dhura were distributed among applicants in 340 centres. 

Of seeds the following varieties w^ere supplied: — 


Bean ... ... 1546 

Cow^ Pea ... ... 1199 

Gourd ... ... 1350 

Luff a ... ... 473 

Pumpkin ... ... 833 

Cucumber and Melon ... 946 

Chili ... ... 946 

Maize ... ... 664 

Radish, Carrot, Beet and Knol Kohl 612 

Briiijal ... ... 502 

Cabbage and Lettuce ... 447 

Tomato ... ... 235 

Bandakka ... ... 767 

Miscellaneous ... ... 3694 


CATTLE BREEDING. 

The pedigree Kangayam Bull belonging to the Society, after being 
stationed at jaffna under the care of Mr, S. Chelliah, Agricultural Instructor, 
was transferred to Hambantota in September by arrangement with the 
Assistant Government Agent. The animal is now stationed at Walaw^e not 
far from the Ambalantota Experimental Garden, and is in direct charge of the 
Mudaliyar of Magam Pattu who applied for its services. 

I inspected the arrangements for its upkeep early this month and found 
them satisfactory. 

RECLAIMING ALKALINE LANDS. 

The following report of an Indian experiment should be of interest to 
those who owm land on which the soil is of alkaline character: — A piece of 
wet land (0'20 acre) was sown with one Madras measure (3 lb. ) of dhaincha 
( Sesbnma n cnlea la ) during the week oi March, 1913, when the paddy had 
been harvested, after one ploughing with the moisture available. A second 
cross ploughing was done in order to cover the seed. 74ie plants branched 
profusely and grew' to a height of 10 fee* in a little over 6 months. The plot be- 
came flooded with stagnant w'ater during the season, that is, a: the beginning 
of the latter half of September; and after four days, the stem's became shaky 
and w^ere pulled out. In the meanw^hile a good quantity of leaves had been 
shed on the ground and the few leaves that remained w^ere stripped off and 
strewn over the field. The stems with their roots and branches wei'ts sold 
|or fuel after collecting the seed of which 30 Madras measures (90 It). ) were 
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obtained. In addition, 4 cartloads of finely decomposed stable-refuse were 
applied. Trimming bunds and corners and ploughing in puddle 4 times over 
followed. The result was the complete removal of alkalinity in the soil, and 
the increase of the outturn of paddy from 75 lb. in the previous year to 
450 lb. The physical character of the soil was considerably improved as the 
rpots of dhaincha were found to have gone down to a depth of a foot and 
a half, thereby rendering drainage more free, the chief desideratum in all 
clayey alkaline lands. 

Mr. S. Suprainaniam of Pt. Pedro has been supplied with a quantity of 
seed for it trial which he is carrying out on a field in Karaveddy West. 

LAC. 

Mr. K. B. Beddewela reports that of the lac removed from Zizyphus 
jujnha trees lb. were supplied to the Hony. Secretary, Kandyan Art 
Association and about lb. to a C.iemist for making shellac, while a quantity 
of brood lac was sent to the Hon’ble Mr. T. B. L. Moonemale, Messrs, 
N. J. Campbell, P. B. Godamime and J. R. Nugawela. 

The dye obtained from the washings of the lac was sent to Mr. U. B. 
Dolapihilla of the Hewavitarne Weaving School, who is experimenting with 
it in dyeing cloth. 

The TCiTisun i Zizyphus jiijiiba) has proved to be the best host plant; next 
comes the Kou (Schleicheni trijima). On the rain tree ( Pilhecolobiim saman) 
lac was slow in developing, so also with Keppitiya ( Croton lacciferns). On 
karanda ( Pon^amia glabra) lac developed fairly well. 

Arrangements have been made to inoculate Masan ( Zizyphus jnjuba) trees 
at the Government Stock Garden and on Mr. J. C. Ratwatte’s Mahayaya 
property. The cultivation will be continued on Maligatenne Estate. 

VISIT TO THE EXPERIMENT STATION, PERADENIYA, 

On the 17th of September the Director of Agriculture summoned a 
meeting of Agricultural Instructors with a view to discussing ways and means 
for ascertaining the requirements of village cultivators in respect of seeds, 
etc. in order to supplement the season’s cultivation with the raising of quick- 
growing dry-land crops so that additional sources of food supply may be 
available to meet any increased demand caused either by a shortage of 
imported food stuffs or by an increase of the unemployed in villages. 

P<)llowing upon this conference the Instructors made a tour of the 
Experiment Station accompanied by the Director, the Secretary, Ceylon 
Agricultural Society, the Superintendent of Botanic Gardens and the Manager 
of the Station, conducted the party over the Estate and furnished all the 
necessary information regarding the various experimental plots. The tour 
was a most instructive one for the visitors who were also shown the working 
of the disc harrow. Among the annual crops under cultivation was Dhura or 
Kgyplhin Sorghum which, though not growing under ideal conditions as 
regards climate, made a striking show. The general impression left on the 
visitors was that very useful work was being done under Mr. Corlett’s 
management. 

POTATOES. 

Cluster sweet potatoes introduced by the Society some years ago is 
now extensively grown in the Lsland. At Mediwake E.xperi mental Garden 
i an acre was planted during the N. E. Monsoon and a crop of 2876 lb. of 
tubers obtained. For a second time ] acre of the same land was cultivated 
and a mid-year crop of 946 lb. gathered ; or a total of 3822 for the year. 
Forty local cultivators secured cuttings from this plot, and a hundredweight 
of cuttings was supplied to applicants in other parts of the Island. 

In view of the successful trial of potato cultivation in North Dumbara 
arrangements were made for another trial this season. As it was impossible 
to get seed potatoes locally, a maund of each of the following acclimatised 
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varieties Wert obtained from tire Super! iiteiident of Ootacamund Botanic 
Gardens iit good time for putting down 

1 Maund Potato Brovvneirs Beauty 
1 ,, ,, l,lp4a-date 

1 - Jrnpehitor 

1 „ Ninety-fold 

1 ,, Cambridge Kidney 

1 M ,/ School Master 

misc£;llaneous. 

Mr. D. S. Corlett, Manager, Experiment Station, Peradeniya, has furnished 
the follovving information regarding the (ii$c harrow used on the Experiment 
Station; — The harrow is a No. 8 Massey- Harris and has 14 discs. It could 
be effectively employed bn unploughed land only if the soil is light and sandy 
and carrying but small weeds. If heavy or hard and covered with grass 
and mimosa, the plough must be used first and the land thoroughly cleaned 
of weeds and roots. This done, the hana^w should be put on every 6 weeks 
or so, and will keep down weeds for years without reploughing. It is not 
advisable to use the harrow at frequent intervals on steep land as it would 
promote wash. A pair of bulls should do from 1 to 2 acres a day according 
to conditioil of land. 

With the contraction oi viiiiuunoti cullivalioii in the NegoinlK) district its 
adoption in areas unsuitable to better paying crops and where it is likely to 
do well, is to be encouraged. Mr. L. A. D. Silva, Agricultural Instructor, 
Balangoda, realising this fact, has establi.shed a small plantation at Maha- 
walatenne whicli gives much promise. 

The imported ^rape plants distributed by the Society in the grape-growing 
villages of Jaffna peninsula and periodically inspected by the Instructor are 
reported to be doing well. Tlie fruit of the Gordo Blanco variety produced 
at Bandarawela was of excellent quality and fiavonr. 

The Society imported from Java a cpiantity of Coffen rohtisfa for linter- 
planting with rubber chieliy in the Southern and Sabaragamiiwa Provinces. 

A number of applications have also been received for pineapple siukersy 
and Father Stanislaus’ experiment in pineapple-growing in Mannar will be 
watched with interest. 

Specimens of ape f mils have been received from various ciuarlers. 

THE PRESENT CRISIS. 

The agricultural outlook, in common with that for all trades and indus- 
tries, has been clouded by the political complications in E iropc with their 
deplorable results: and yet this colony has good reason for gratiilation in that 
it has escaped any severe shock. At the same pme, in view of the need for 
rigid economy in all directions, it behoves the agriculturist, whether he has to 
deal with extensive estates or small fields and gardens to put into practice 
that cardinal precept of agriculture which aims at securing the largest produce 
at the smallest cost and with the least deterioration of the land. This 
important principle has not, it is to be feared, been realised to its full extent 
in a country where Nature is so bounteous. But the present crisis, which 
has forced so ma>’ lessons ujion us, demands harder and more thorough work 
and greater vigilance and foresight on the part of all concerned with the 
cultivation of crops. 

Our local organizations — the Department of Agriculture, the Ceylon 
Planters’ Association, the Lowcountry Products Association, as vydll as this 
Society— are doing all in their power to minimise the effects of tfae war on 
our rural economy and are thus assisting, albeit in a bumble way, to safe- 
guard the common weal of the Great Empire to which we belong. 

C. DRIEBERG, 

November, 1914. Secretary i ^ 
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